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prefacp: 


Men, as rational beings, will never be able to dispense 
with the study of the forms of thought. The science of 
Logic will always form an important branch of study in 
every university which intends to impart liberal education 
to its students. Logic, like other sciences, has developed 
slowly and gradually, and though most of its probleins are 
as old as Aristotle, their solution and treatment arc no 
longer the same as in ancient times. The Scholastic 
logicians wrongly supposed that logic is a stereotyped 
science, and tried to bring all processt^s of thought under 
definite formulie propounded by Aristotle. Since the 
time of Bacon there has been a change in the outlook of 
logic. Bacon insisted that the matter of thought should 
be as much studi(*d as its forms, and from his time greater 
interest began to be taken in observation of and experi- 
ment upon facts. In Lugland Mill raised induction to 
a definite science, but he was one-sided, inasmuch as he 
supposed that the only form of inference is induction, 
to the (exclusion of ratiocination. Inference, according to 
him, is always a passage from particulars to particulai*8. 
In this way two schools of logicians, vix, the advocates 
of formal logic and the advocates of material logic, were 
drawn into hostile camps, each group differing funda- 
mentally from the other. Formal logicians claimed that 
logic is always formal, while the other school held that 
every inference is inductive, and that the study of the 
forms of thought alone can never lead to the attainment 



Viii PREKACK 

of truth. Thus one school studied forms of thought 
alone while the other claimed to study its matter. Formal 
logicians tried to reduce induction to deduction, while 
advocates of material logic attempted to rc^duco dc*duction 
to induction. 

Ihit this loftg-drawii controversy is now over, and 
recent logicians such as Bradley, Bosaiiquet, Johnson, 
lltissell etc. have shown beyond doubt that thought is 
organic, that it is a whole consisting of parts which are 
in intimate relation with each other, and that induction 
and deduction are not two distinct processes but two 
complementary aspects of thought. It has also been 
clearly shown that conception, judgment and inference 
are not distinct i)rocesses of thought, but that concep- 
tion naturally passes into judgment and judgment into 
inference. Elements of inference are present in both 
judgment and conception, and logic should not only 
devote itself to the study of the conditions of valid 
thinking, but should also point out how elementary forms 
of thought gradually pass into developed and complex 
forms. The study of judgment enables us to understand 
the nature of inference no less than the study of inference 
itself. The intimate relation existing between different 
parts of logic and different forms of inference was not 
clearly perceived by ancient logicians, and it is a definite 
contribution of Hegel, Bradley, Bosanquet and others 
to the science of logic that they have shown that it is an 
organic and fluid science. Recent logicians, therefore, 
devote greater attention to the study of judgment or 
proposition, because they rightly hold that a clear 
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understanding pf the forms of judgment enables us to 
understand the forms of inference as well. 

In discussing the problems of logic, I have tried to 
trcjit of every problem of traditional logic in the light of 
present-day discussions. The problem of the proposition 
being central, I have d('voted more pjiges to it than is 
usual in elementary books. There is no doubt that 
without a clear understanding of the forms of proposi- 
tions it is impossible to i)ossesH an insight into the 
nature of the forms of inference. 

'^riiis book is mainly intended^ for the Intermediate 
students of Indian Universities, but I hope it will be 
useful also to those who want to study philosophy and 
higher logic aftcirwards. My experience as a teacher of 
logic for several years has convinced me that it is very 
unfortunate tliat Intermediate students l(‘arn to regard 
logic as a stereotyped science, and I hope that this book 
will to some extent dispel this illusion from their minds. 
Some portions of the book may appear difficult to elemen- 
tary students, e,g. the first two paragraphs of the chapter 
on Terms, the first chapter of the book on Propositions, 
the discussion of the general nature of I nference and 
of Syllogism, etc. ; but I have tried my best to treat them 
as lucidly as possible, and I feel sure that if students 
take some pains, it will not be impossible for them to 
understand these topics. Even if they cannot grasp the 
whole of these portions, it will be something if they 
understand the salient points of these topics, which I 
believe they will do. I have tried to discuss every 
problem from different points of view, and have tried 
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to make the -book as comprehensive and exhaustive as 
l)ossible within the limits prescribed. I have quoted 
authorities wherever possible to clarify every problem, 
and to acquaint students with different opinions. When- 
ever 1 have differed from the authorities 1 quote, I have 
stated the reasons. 

I am very much indebted to all those writers on logic 
to whose writings I have referred from time to time in 
the body of the book, but I may specially mention the 
names of Mill, Keynes, Bradley, Bosanquet, and Joseph. 
In this volume I have treated of the problems of deduc- 
tion only, and shall deal with the principles of induction 
in another volume. Space did not permit me to provide 
exercises in this volume, but I expect to do so in the 
appendix to the next volume. For the convenience of 
students I have devoted the last chapter of this volume 
to the discussion of formal fallacies. I shall be grateful 
to all those readers who will be good enough to send 
suggestions to me to enable me to make improvements 
upon this book. 

It is impossible for me to express my sense of grati- 
tude to my revered teacher. Prof. H. H. Crabtree, M.A. 
(Oxon.), of St. PauFs College, Calcutta, without whose 
assistance it would have been impossible for me to pub- 
lish this book now. He read through the whole of my 
manuscript, and his suggestions enabled me to make 
several very valuable improvements and to get rid of 
some of the mistakes which would otherwise have re- 
mained unnoticed. He has read all the proofs of my 
book very careful^j^nd it is due to his sincere and kind 
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help that I have been able to get rid of printing mistakes 
to a large extent. Prof. Crabtree has also been good 
enough to prepare all the diagrams which the book contains, 
with the explanations of them, and the table of contents 
provided has also been prepared by him. I cannot but 
express my sincere thanks to Babu Sisulal Banerjea, B.A., 
without whose sincere co-operation and assistance it 
would have been impossible for me to prepare the manu- 
script. lie has had to laoour unceasingly along with me 
day after day in the preparation of this book. 




CONTENTS 

INTRODUCTION 

CHAPTER I 

Definition and ScxiPE of Look’ 

Knowledge and its sources, page 1 — Thought, perceptual, imme- 
diate and inferential, 2 — Loj. ic defined, 6 —a normative science, 9 — 
a practical science hut not an art, 9— not purely formal, 11 — IjOgic 
and language, 12— language and thought, 13— three views rf con- 
ception : Realism, 16— Nominalism and Conceptualism, 17 — corres- 
ponding views of Judgment, 18 — Formal and material Logic, 20 — 
procedure to be followed, 23 — utility of Logic, 24. 

CHAPTER ir 

LO(UC AND OTHEIl SCIENCES 

(xeneral relationship, page 25 — relation of Logic l.o Psychology, 
26 - to Metaphysics, 27 — to Grammar, 29. 

CHAraER Til 

The Fundamental Laws of Thought 

Nature of the three traditional laws, page 31— Law of Identity, 
32 — Principle of Contradiction, 33 — Law of Excluded Middle, 34 — 
Principle of Sufficient Reason, 37— Other postulates, 38. 


BOOK I 

Terms ; Definition ; Division ; Classification 

CHAPTER I 
Terms 

Judgment, Proposition, and Sentence, page 39— Subject, Predi- 
cate and Copula, 40— Classification of terms, 42 — ^Singular and 
General terms, 43— Proper names, 44— Significant Singular names. 



XIV 


CONTENTS 


45— (iencral torms, 45— Collective and Distributive terms, 47— Con- 
crete and Abstract terms, 49— arc abstract terms singular or general ? 
52— Positive and Negative terms, 53 — distinction of Contradictory, 
Contrary and R(!pugiiant terms, 54 — meaning of negative terms, 
55— apparent negatives, 57— Contrary terms, 58 — Repugnant terms, 

59 — Privative terms, ,59— Absolute, Relative, and Correlative terms, 

60— Particular and Universal terms, 62 — Univocal, ICquivocal, and 
Analogous terms, 03— Simple and Composite terms, 64— conclud- 
ing remarks, 65. 


CHAPTER II 

Intension and Extknsion, Connotation and Djsnotation, 
OONNOTATIVK AND NoN-CoNNOTATIVK TkKMK 

Use of these words, page 66— Conventional Intension or Conno- 
tation, 07— Subjective Intension, 68— Objective Intension or Com- 
prehension, 68 — Extension, Denotation, Exemplification, 69 — In- 
verse relation between Denotation and Connotation, 71— Connota- 
tive and iion-connotativc terms, 74 — Are proper names non-conno- 
tative ? 70. 


CHAFrER HI 

The Categories of Aristotle and the Doctrine of 
Predicables. Verbal or Analytic, Real or 
Synthetic, and Formal Judgments 

Aristotle’s ten Categories, with examples, page 78 — Criticisms of 
his classification, 80— Mill’s three Categories, 81— further criticism 
of Aristotle. 82— Aristotelian and Porphyrian doctrine of Predi- 
cables, 83— remarks on Aristotle’s list, 85— Genus and SpeciA, 87— 
Sumnium genus, infima species, etc., 88— Tree of Porphyry, 89 — 
Examples, 90— Verbal (analytic) and Real (synthetic) judgments, 
91 — Bradley on this distinction, 93 — Bradley criticised, 94— Formal 
judgments^ 94. 



CONTENTS 


XV 


CHAraER IV 
The Problem of Definition 

Is Definition of names or things? page 96 -Substantial and 
genetic definition, 97— definition per genus et difierentiam, 98— un- 
scientific varieties of definition, 99 — limits of definition, 101— rules 
of scientific definition and conseciuenceB of violating them, 102— con- 
cluding remarks, JOS. 


CHAPTER V 

The DorniiNE of Division and Clabsifkmtion ; the Problem 
of Nomenclature and of Terminology 

Nature of Division, page 107— Progressive division, 108— Division 
presuj)poses Definition, 108 — l/)gical, physical and metaphysical 
division, 110— Division not a merely formal process, JIO — rules of 
division. 111— avoidance of cross-division, 112— other faults in divi- 
sion, 112— Dichotomy, 113— Classification, compared with division, 
116 — Natural and artificial classification, 117— criticism of this dis- 
tinction, llfi^rulcs of classification, 120— Classification by types, 
121— by series, 122— Nomenclature, 123“-Terminology, 125. 


BOOK II 

Proposition 

CHAPTER J 

The Definition and Nature of Proposition 

Centrality of the problem for Logic, page 126— relation between 
Judgment aneW^^jjposition, 126— their identity, 127— Proposition 
defined) 128— its subjective and objective aspects, 129— Logical, 
grammatical and metaphysical subject of proposition, 130— Judgment 
universal, 131— necessary, 132— and constructive, 133— not always 
expressed .in propositions, 133— Nature and function of the Copula, 
134— Sentence and Proposition, 135. 



xvi 


CONTENTS 


(CHAPTER n 
Fokms of Pkopositions 

Traditional and Kantian classifications of propositions, page 137 
Afiirrnative and negative propositions, 138-— meaning of denial, 139— 
‘Infinite’ propositions, 140 — Universal and particular propositions, 
141— symbolic representation of the four traditional kinds, 141 — 
Distribution of terms, 142— Singular propositions, 144— Particular 
propositions, HH— Indcsignate propositions, 146— Plurative and 

Numerically definite propositions, 147 — Exponiblcs and Exceptives, 
148— Multiple quantification, 148— logical form of impositions, 149— 
Catcgi^rical, Hypothetical, and Disjunctive propositions defined, 
150— Tlypothcticals comjDared with catcgoricals, 151— do not neces- 
sarily affirm existence of antecedent, 152— can they be negative ? 
153- ;Modal particulars, 153— Nature of disjunction, 155— Imperfect 
disjunctions, 156— Modal distinctions, 1 57— according to Aristotle 
and Kant, 158— improved classification of propositions, 160. 


CHAFFER HI 

Dia^JI^ammatic Rkprksentation of Propositions 

Euler’s diagrams, page 163— their explanation, 164— application 
to fourfold scheme of proix)sitions, 165. 


CHAIH'ER IV 
Import of Proposition 

Theories of Predication, page 167 — Predicative view, 167 — Deno- 
tative or class-iaclusion view, 169 —Comprehensive view, 171— 
Oonnotativc view, 172— Indicative view, 1 75— Reasonable view, 176— 
Existential scheme of classification, 177— Hamilton’s Eightfold 
scheme. 179— Jevons’s Equational scheme, 181. 



CONTENTS 


XV 11 


BOOK m 

Inference 
CIIAPTEK T 

iMAfEDiA'iE Inferknce— Opposition and Eduction 

(Irneral remarks on Inference, pagje 184 --Kinds of inference, 
180— Deductive and Inductive inference, 187 — Immediate inference, 
188— Meaning; and kinds of Opposition, 189— Square of Oi)position, 
190— Kelations of contrary, sub-contrary, and contradictory proposi- 
tions, 191— of subalterns, If 2— incompatibility of contrary and con- 
tradictory |>roposilions, 193— ( Ipposition of sinj^nlar propositions, 
195— Opposition of hypothcti(*al propositions, 196— of disjunctives, 
198— Siguificanco of contrary .and contradictory denial, 199— 
}) 0 ssibility of ]mro denial, 201 — Eductions defined, 202 — Nature and 
rules of Conversion, 203— Conversion of A, 203— of E, 207— of I, 
207— 0 cannot be converted except sometimes materially, 208— in- 
direct proof of lc^*itimacy of conversion, 209— Rules of conversion 
illustrated by dia}»Tams, 210— Nature and rule of Obversion, 211— 
Obversion of .A, E, I, O, 212— basis of obversion, 214— rules of 
obversion illustrated by Euler’s dai^rams, 215 — Obverted conversion, 
216— Contraposition, partial and full, 217— of A and E, 218— of O, 
219— not of J, 219— Inversion defined, 220— two methods, 221 — In- 
version of A and E, 222— not of I and O, 223— Inference by Added 
Determinants, 22.5— by Complex Conception, 220— by Converse 
Relation, 227— by Change of Relation, 228— by Modal Consequencea, 
229— Eductions of hypothetical propositions, 229— of disjunctive 
propositions, 232. 


CHAFER II 
Pure Sylixxiibms 

Definition and nature of Syllogism, page 234 -Major, minor, and 
middle terms and premises, 235— function of middle term, 236— 
relation of conclusion to premises, 237— Antilogisms, 239— Pure and 
mixed syllogisms, 239— Axioms of pure syllogisms, 241— Whately’s 
and Hamilton's axioms, 243— Dictum dc omni et nullo, 244— Nota 



xviii 


CONTENTS 


notsD, 245— General Kulcs of Cate^^orical Syllogism : Rules I and II, 
246— Fallacy of four terms, 247— Rule III, 248— Fallacy of undistri- 
buted middle, 249— Rule IV, and fallacies of illicit process, 251— 
Rule V, 252-Rulc VI, 256-Rule VII, 258— Rule VIII, 259-Rule 
IX, 260— Rules apply also. to pure hypothetical and disjunctive syllo- 
gisms, 262— The four figures, 263— Moods, 264— Special rules and 
valid moods of fig. 1, 264— of fig. 2, 267— of fig. 3, 270— of fig. 4, 
272— Summary of valid moods, with mnemonic, 275— Strengthened 
and weakened syllogisms, 276— Naturalness of fig. 1, 278— Characte- 
ristic uses of the four figures, 279— Is fig. 4 properly distinct ? 279— 
Pure hypothetical syllogisms, 282— Disjunctives, 284— Reduction of 
syllogisms, 285— Indirect reduction of Baroco and Bocardo, 286— 
Furiher explanation of mnemonics, 288— Direct reduction of Baroco 
and Bocardo, 289— of other moods, 290— Indirect reduction of Darapti, 
2^)1— Utility of reduction, 292— Reduction of liypothctical syllogisms, 
293. 

CHAPTER HI 

D1A.GRAMMAT10 Rkpresentation op SyfiLOcjrsMs 
Diagrams of Barbara, page 295— Celarent, 297— Darii, 298— Ferio, 
302— Baroco, 305 — Disamis, 308— Fresison, 312. 

CHAPTER IV 
Mixed Sylf^ogisms 

Mixed hypothetical syllogisms, page 316— Rules and related 
fallacies, 317 — Modus ponens and modus tollens, 318— are mixed 
hyiK)theticaIs syllogisms proper ? 319— Different forms of the two 
modes, 320— Mixed disjunctive syllogisms, 322— Modus tollendo 
ponens, 323— Modus ponendo tollens, 324— Dilemma, 325— Simple 
constructive dilemma, 327— Complex constructive, simple destruc- 
tive, 328— Complex destructive, 329— Refutation of dilemmas, 330— 
Examples of dilemma, 331. 

CHAPTER V 

The Enthymeme, Sorites, and Epioheibema 
Enthymeme defined, page 334— three orders, 335— Polysyllo- 
gisms: Prosyllogism and episyllogism, 336— Sorites, 337T^Ari0totelian 



CONTENTS 


XIX 


and Goclenian sprites, 338--Sorites of hyiK)thetical propositions, 
339 — Rules of Aristotelian sorites, 340 — of Goclenian sorites, 341 — 
Horites in second and third figures, 342— Epiclieirema, 343— Simple 
single and Simple double, 344— Complex single and Complex double. 
345. 


CHAPTER VJ 

EuxrnoN, Vaijdity, axo Ranwe of Syllogism 

Syllogism not useless, page 347— Nature of major premise, 348— 
Subjective novelty of conclusion, and necessity of a minor premise, 

349— Syllogistic inference not from particular to particular direct, 

350 — Syllogism not fallacious, 352— Subjective or cpistemic v:Jidity 
of syllogism, 354— Range and limitations of Syllogism, 355— non -syllo- 
gistic inferences based on other relations than that of subject and 
attribute, 355 — Bradley’s five types of relational synthesis, 356— 
Russell’s classification of relations, 357— both syllogistic and inductive 
reasoning necessary for knowledge, 359— form and matter of 
thought, 360. 


CHAI»TER VTl 
Formal Fallaciics 

Meaning of fallacy, page 362— use of study of fallacies, 363— 
• sources of fallacies, 363— ditferent classifications, 364— Non-inferen- 
tiai logical fallacies, 365— Inferential formal fallacies, 366— incidental 
to opposition, 367— to eductions, 367— to syllogisms, 369 —to dilemma 
etc., 370— Fallacy of Many Questions, 370 - Semi-logical fallacies, 
371— Equivocation, 372— Figure of Speech, 373 -Accident and 
Secundum quid, 374— Composition and Division, 377 -Amphiboly, 
379-Accent, 380. 



PRTXOIPAL WORKS REFERRED TO. 


The following works are usually referred to simply by 
the name of t he author : 

11. EOSANQUF/r Essentials of Tjoffic. 

F. II. BRADLEY The Principles of Logic. 

W. E. JOHNSON Logic. 

H. W. B. JOSEPH An Introduction to Tjogic. 

* J. N. Keynes Studies and Exercises in 

Formal Tjogic. 

J. S. MILL A System of Logic. 

.1. WELTON Manual of Logic. 

d. WELTON & A. J. Monahan ... An Intermediate 
Logic, 8rd edition revised 
by E. M. Whetnall. 



THE GROUNDWORK OF LOGIC 

PART I 

PRINCIPLES OF DEDUCTION 
INTRODUCTION 
CH AFTER T 

DEFINITION, NATURE AND SCOPE OF LOGIC 
Knowledge and its Sources 

Without thinking no knowledge is possible. IVIen ns 
rational beings cannot do without thinking just as they 

Knowledge is pro- I*'"® without food. But the 

gressiye and since knowledge of one generation is often 

men often err, it is • < i i i 

necessary to investi- rejected by subsequent generations. 

of ^aUd'thinkin^*^^”* the path along 

which knowledge progresses is strewn 
with the wreckage of exploded theories. AVc thus find thsit 
most sciences give up old beliefs and accept new ones as the 
result of progressive investigation and enlightenment. 
The new astronomy is no longer the old astronomy of the 
Greeks nor is the modern physics the same as the Qtude 
physics of antiquity. So men have become modest and 
fhey no longer think that knowledge is stereotyped, fixed 
and unprogressive. They have therefore ceased to suppose 
that the accepted knowledge of one generation has a 
dictatorial fuiusiion over ail times to come. Though this 
is true, men hive extended their mental activity to the 
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conquest of the forces of Nature and arc more and more 
mastering the secrets of tlie world. In spite of this, men 
cannot avoid errors altogether, and since failures are 
inevitable for men, it is nccessar 3 r^to investigate the con- 
ditions of right thinking. 

An analysis of knowledge gives us two main types, 
/•/’.. perceptual or immediate knowledge and inferential 

or mediate knowledge. Though sense- 

wUlTt'hriiklng*. experiences arc supposed by many 

Thought may be either to bo the basis of knowledge, they 
perceptual or concept- , .r i x* i ’ 

ual. Distinction be- clo not themselves constitute know- 

wnaaUoi'‘"«“eirse'l regarded 

experience. as the raw materials of knowledge. 

Knowledge begins only when we 
interpret these experiences to construct the world of 
thought. (Perception is the process by which particular 
sense-experiences are interpreted and objectified^ Suppose 
1 am sitting in the field one evening and various shapes, 
sounds, odours etc. are leaving their impressions on my 
mind but I remain passive. In this case there is no 
thinking and therefore no knowledge, though the materials 
out of which knowledge may be constructed are given and 
present in my consciousness. Suppose I give up my 
passive attitucUs and become active and begin to interpret 
my sense-experiences. I say to myself, This is a flower, 
A cuckoo is singing, This odour is sweety That tree is 
large, etc., and as soon as 1 thus interpret my particular 
experiences I think about them .and. have perceptual 
knowledge. ^Perceptual knowledge is the knowledge of 
individual objects, and is distinguished from conceptual or 
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general knowledge. Conception may be roughly defined 
tor the present as the knowledge of the common attributes 
of a class. Thus, ‘this man is tall^ gives us perceptual 
knowledge, because this proposition r(*fers to one parti- 
cular man, while the propositions all material bodies 
gravitate,’ ‘all men are mortal,’ give us knowledge of 
classes, not of individuals, and such knowledge is concep- 
tual. Mr. W. E. ffohnson rightly remarks that thought 
includes both conception and perception, since it aims 
at interpreting the universe. Perception, like conceptual 
judgment, involves activity and is controlled by the 
purpose ol attaining truth. This pin pose is the charac- 
teristic mark oi thought, which may be defined as ‘mental 
activity controlled by a single purpose, the attainment of 
truth.’ 

When IS our thought true ? or in other words, 
what constitutes truth ? Whenever w^e think, we think Of 
some object, whether our thought is iierceptiial or concep- 
tual Thought begins with judgment. The judgment 
‘This flower is red’ has objective re- 

Oup thought 18 tpuo 1 . ^ -i! -xU 

when it agrees with icrence, and IS true it it agrees with 

the actual world. nature of the object to which 

it refers, that is, if this flower is really red. But this 

judgment or thought would be false if the flower W'ere 

green or of some other colour, or if the object, to which 

the judgment refers, were something different from a 

jlower. Similarly the ju^ment ‘all material bodiesgravi- 

tate' will be true if m the actual world material bodies 

withoui^^ception dp gravitate. So we may say that our 

thought is true when it corresponds or agrees ^with some 
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aspect of reality, that is, with the actual world. We should 
remember that truth and falsity can be predicated only of 
thought. Hereafter we shall distinguish between formal 
truth and material truth, when we deal with formal logic 
and material logic. 


We may now distinguish between perceptual 
or immediate knowledge, and conceptual or mediate 
knowledge. When my knowledge 
of a certain object is direct, that is, 
when it is not acquired through 
the knowledge of some other 
objc'Ct, ^it is immediate. Thus 
sensuous objects, e.g. ‘this man is 
tall,^ ‘this drink is sweet,^ etc. is immediate and perceptual. 
But thinkers recognise instances of immediate or intui- 
tional knowledge which is not perceptual, <\g, the know- 
ledge that A is A, that every event has a cause, etc. The 


Immediate know- 
ledge. Perception in- 
Tolves elements of 
implicit or unconsci- 
ous inference. 


the knowledge of 


intuitional school of philosophy recognises the existence 
of immediate knowledge which is not perceptual while 
empirical philosophers hold that perceptual knowledge 
• alone may be regarded as immediate and direct. But 
jeveii perceptual knowledge cannot be regarded as purely 
immediate, that is, free from all elements of inference. 
'Take tlie judgment ‘this man is tall.’ Though this judg- 
ment is i)erceptual, it has elements of inference in it, be- 
cause without previous knowledge of man and of tallness I 
Could not have the judgment. To recognise that the object 
of my perceptions is a tall man requires previous know- 
ledge and therefore it is inferential, though in this case 
inference is implicit or unconscious. Inferential knowledge 
is commonly regarded as mediate knowledge because 
such knowledge is acquired through the mediation of the 
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knowledge of *6ther objects, that is, indirectly. All con- 
ceptual knowledge is inferential. 1 cannot have the know- 
ledge that ‘all men are luortaF without having the previous 
oxperionco of particular men dying. Similarly wo cannot 
have the judgment that ‘water boils at 212“ Fahr.^ without 
havine the experience of part icular cases of water boiling 
at that temperature. Again when I pass to the conclusion 
‘Socrates is inortaF from the premises ‘all men are mortal 
and ‘Socrates is a man’, m / knowledge' is mediate or indirect 
because it is aceiuired through the knowledge of th^ two 
given premises. We have already remarked that some 
conceptual judgments arc regarded by the intuitional 
school of philosophy as immediate, e.g. A cannot be 
not-A, A is either B or not^B, etc. Knowledge that is 
acquired through comparison of similars is also inferen- 
tial, e,g. ‘the whiteness of snow is like the whiteness of 
milk’. Inferential knowledge is commonly regarded as 
mediate. 

Besides the two main sources of knowledge, vixj 
perception and inference, another source is recognised, vix. 
authority or verbal testimony. But knowledge acquired 
through authority cannot be properly regarded as derived 
from a distinct source, being really inferential though 
it has some appearance of directness. A 
knowledge is acquired 
Inferential tlie through authority and all the knowledge 

which we J^ave adcess has 
and t>eeti preserved for us through language 
which is the instrument of thought. iThe 
knowledge that we acquire through the study of great 
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scientists, historians and philosoi)hers appears to be 
immediate and direct but really such knowledge is in- 
ferential. T accept as true the views of those authors and 
the testimony of those persons in whom I have confidence 
or who can stand criticism. Even if we regard authori- 
tative knowledge as midway between direct or immediate 
and indire(*t or mediate knowledge, we liavc but two main 
sources of knowledge, //.. pe'rceiition and inference. 
We cannot here enter into the controversy whether thei:e 
is the possibility of general yet immediate knowledge or 
intuitional knowledge of general truths, as is advocated 
by the intuitional school of philosophy Further, if it is 
true that even perception involves inference, then the only 
source of knowledge becomes inference, unconscious and 
conscious. 


Definition of Logic 

Before examining some of the outstanding definitions 
of logic we may at the outset formulate and explain the 
Definition of definition of logic that appears to us to be 
knowledg^”***!^ satisfactory. Logic has rightly been defined 
nniversal, neees- as the science of the principles of valid 

a^iraVe^and^is rather be defined as the 

not the same as science of valid thought, because every 
science studies principles and this is no 
^?on* science of logic.^ 

appears to us to science systematically studied some 
be satisfactory. phenomenal world w the world as it* 

appears to us. Thu8(jcientific knowledge is different from * 
popular knowledge, which applies itself to the study of 
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pajrticiilar phofiomona without trying to find out the 
interrelation between them. Scientific knowledge is uni- 
versal, qfice^ary, definite and jaocurate. Knowledge that 
is universal and necessary ia always and nvery where true 
and is true for all men, ) It is not restricted by considera- 
tions of time and space Further, (every science studies 

laws or principles which hold good uniformly of a number 
of objects between which laws are the connecting links. 
Thus, when we have disco vrered laws regarding the definite 
groups of phenomena which particular sciences study, we 
can discover in addition that the diflerent groui)s them- 
s(*lvcs are connected with one another, that is, are inter- 
ndated and not isolated. Thus the sciences tr> to find out 
causal or o|l|pr such uniform relations between phenomena. 
Scientific pftwl(‘dge is very useful because by studying 
a few fundamental principles we can gain knowledge of 
a very large number of objects. The things of the 
world arc innumerable and indefinite and no man can 
know each of them, but the study of them is reduced 
by science to the study of some fundamental principles 
wliich it IS possible for the human mind to know in a 
general way. It is not possible for us to observe whether 
every material body gravitates or not, but we c^,n have 
the knowledge of each of them it we have access to the 
principle or law recognised by physics that all material 
bodies gravitate. Thus botany studies the laws according 
to which different plants behave, originate and grow, and 
reduces to a‘ system the plant world. It is not possible 
for us to study all plahts individually, for they are 
'humberless, but we canliave knowledge of all of them if 
we know the principles which govern the plant-kingdom. 
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Similarly we can have general knowledge of the behavioiir 
of the planets if we have a(‘ccss to the science of astro- 
nomy, which systematically studies the principles accord- 
ing to which they move. Similarly geometry ^ studies 
spatial relations and physics and chemistry the relations 
existing between physical objects and their properties and 
so on. Just as every otlicr.jsctencc studies ^Jaws or 
principles regarding its own subject-matter^ so also logic 
studies the principles of its own subjeet-matter, 
thought. Just as botany is the science of plants and 
astronomy of heavenly bodies, logic studies thought. 

\ We have already seen that thought may be cither jper- 
ceptual or conceptual and |ogic studi es bothi these aspects 
of thought. Thought further may mean either the 
process of thinking or the product of thinking.^ Logic, 
though it is mainly concerned with the process of think- 
ing, studies also the product of thinking. But logic does 
not study thought as it is, but thought as it ought to be 
in order to be valid or true. We have already seen that 
thought js valid when it agrees with the real world, that 
is, when it is, accepted by some content of reality, 
think correctly or incorrectly, and logic by examining 
thought finds out the conditions of valid thinking. So to 
define logic as the science of thought, as Joseph does, is 
inadequate, since logic does not study all thought but 
only the conditions of valid thinking, Johnson defines 
logic as “aini^is and criticism of thou^ht,^^ but tlu^ 
definition i^ too wide because it does not clearly bring 
out the nature lop;ic and does not even tell us that it ism 
science. Logic no doubt criticises thought but its object isiCif 
to bring out the principles of valid thinking ; besides the 
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significance of icho word ‘thought' is more or less vague. 

We may further explain the nature of logic, which 

is an ideal or normative science, by com- 

Aesthetics, the it Witli the two sciences rccog- 

three normative iiised as normative, r//i. ethics and 
sciences. Their , . 

nature explained. aesthetics. The ideal of logic is truth, 
that of etliics goodness and that of aes- 
thetics beauty. Logic is the science of valid thought, 
ethics of right conduct and aesthetics of correct taste. 
Logic is concerned with thought, ethics with volition or 
will and aesthetics with feeling. Th(‘ ideal of logic how- 
ever, VIA, truth, is more clear and definite than the ideal 
cither of ethics, which is the good life, or of aesthetics, 
which is beauty or proportion. I3(‘sides. ethics and aes- 
thetics are closer to each other than eithcT of them is to 
logic. 


We may now consider whether logic besides being a 

science is also an art. The Port Royal 

and^*^not*a^*^art. ^^gic defines logic as “the Art of Reas- 

Its ^ is not to oniiig," while Whately defines it as “the 
lay down precepts ^ 

to make men rea- science, as well as the art, of reasoning.’ 
however may^pfo^ Many other logicians hold that logic is an 
perly be regarded art. Without criticising the above defini- 
aeience.’^ * ^ ^ * tions in detail, we may ask ourselves whe- 
ther logic can properly be regarded as an 
art. According to Joseph art may mean “pra^ical skill in 
doing a thing or theoretical knowledge ot' the way in 

C ich it is best done.” In the first sense cooking, carpen- 
etc. arc arts, in the second sense navigation, music etc. 
may be regarded as arts. But it we interpret; art in the 
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second H(nise, it n'qiiires the help of other sciences. Thus 
iiaviixation eamiot he successful without some knowledge 
of astronomy, mechanics, meteorology, physics, mathe- 
matics etc. In this sfmse logic is regarded as an art be- 
cause it is supposed that the knowledge of the principles 
of thought enables men to reason correctly and to av^oid fal- 
lacies and to detect errors. In this sense i)olitics and ethics 
wer(‘ regarded by Aristoth' as arts, ))ecause according to him 
a knowledge of the imnciples of tli<‘ statcj would onabl(‘ a 
man to act succ(‘ssfnlly for the good of the state*. Similar- 
ly the knowledge* of the principle‘s e)f goe)d conduct would 
make* a man act rightly. An art, therefore*, is a body of 
iwecepts for performing some weu*k. Thus logic is divided 
into theoretical le)gie* and practie*al logic. We do not deny 
that logic is practical, for it disciplines the mind well and 
a disciplined mind can think well and act well. But logic 
she)uld not on that ace*ount be regarded as an art. ^Vs the 
aim of ethics is to de‘fine the ideal of good conduct, so the 
aim of logic is to define the ielcal of truth. Logic no more 
te*aehcs men to reason well and to avoid fallacies than 
(‘thics teaches th(*m to act rightly. Logicians often argue 
falsely and ordinary men unacciuainted with logic often 
reason correctly. Men thought rightly or wrongly and 
act(‘d rightly or wrongly b<*fore the sciences of logic and 
(*thics were recognised. So Locke says, “God has not been 
so sparing to men, to make them barely two-legged creatures, 
and left it to Aristotle to make them rational." The pro- 
per function of light is to dispel darkness, and when dark- 
ness is removed, men can move about easily without falling. 
But it is not the function of light to enable men to walk 
without falling. Similarly though the knowledge of the 
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l)rinciples of logic may enable men very often to avoid 
fallacies and to reason correctly, its aim is not to lay down 
precepts to make them reason correctly. But since it is 
the right of logic to examine the conclusions of every science 
and since (‘V(Ty science has to follow logical method, it is 
undeniable tliat logic is a practical science. Though Mill 
recognises the theoretical aspect of logic, he like many 
others regards it as a practical science. So he defines 
logic as “the science wliich treats of tlic oi)eratio’ns of the 
human understanding in the pursuit of truth, or as “the 
science of the operations of the understanding which are 
subservient to the estimation of evidence Mill, however, 
over>emphasises the practical asi)ect of logic. 


Formal logicians like Kant, Mansel, Ward, Hamilton 

, . ^ , (itc. I'egard logic as the science of the for- 

F^ogic cannot be 7 1 /. mi 

regarded as a for- mal principles of thought. I hey mak(‘ a 

^d sfmpkT^ distinction between form and matter and 

suppose that logic studies th(* form of 
thought only and not its matter. Let us see what they mean 
by form. By form we mean that which is the same in 
many individuals materially different. Thus coins though 
materially different have t|je same form. Similarly different 
horses, different men etc. have the same form though in- 
dividual horses and men differ materially. Aristotle 
rightly points out that forms exist in individuals and there 
cannot be any form without matter. Why should we speci- 
ally regard logic alone as formal ? ’Every science has to 
study forms or general principle%:’^xisting in individual 
instances) %ogic does not study the formal principles of 
thought alone, but the conditions of valid' thinking. 
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TJionght is valid only when it corresponds with the 

nature of the real world. No doubt it studies forms of 

. thought, but it studies the matter of thought 

as well. Besides, if we regard logic merely as the science 

Since truth has formal i)rinciplcs of thought, it 

always objective niay suggest that there may be form 

reference, logic . . 

cannot ignore the Without matter and science without prin- 

matter of thought, since truth has always 

obi(*etive rtifcnmcc, logic, though it studies the forms of 
thought, cannot ignore the matter of thought, h^vcn 
formal or deductive logic cannot altogether ignore the 
consideration of the material universe, as we sliall hereaf- 
ter find, and induction, though it can be formally treated 
III) Ic ^ certain point, has always to base its conclusions 
upon the observation of facts. 


Logic and Language 

We have seen that logic is the science of valid thought. 
Thought has always an objective reference, that is, when- 

Nature of Logic think, we think of something, 

and why it is An individual mind can think of the 
related to langn- p^atcrial worl^, of other minds, and can 

reflect upon itself as well, feo the object 
of thought may be the states of one's own consci- 
ousness or something other than the states of one's own 
consciousniijpjf, whether it be some other mind or some 
material'^liji^t external to himself. In a word the object 
of thought is the whole universe, consisting of objects 
both real atid imaginary.' We can think of this world 
as a unity or can reflect upon some aspect of it. By our 
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thought we may be said to construct our world, for 
our world to us is what our knowledge makes 
it to be. In search of truth we try by means of our. 
thought or judgment to interpret this world rightly. But 
we often think wrongly, and therefore logic, by criticising 
thought, tries to systematise the principles of valid think- 
ing. Thought which is true must be universal and 
necessary, tliat is, true to all men at all times ; what is 
true at all can never be otherwise. Thus logic is con- 
cerned with universal thought and not with individral 
idiosyncrasies or i)eculiaritics. It studies the thoughts 
of normally constituted minds. Just as tlie universe is 
one, so there is unity in the different processes of thought. 
As logic studies universal thought, it requires the help of 
a universal instrument to express it. This universal 
instrument of thought is language. > 

Expressive gestures, such as asking a i)erst)n to come 

by the movement of the hand, are the elementary forms 

of language. But logic is not concerned 

m**^*whlch \lith siich a language or instrument of 

language helps thought, ^(tt is related to conventional 
thinking. _ 

language, that is, to written or spoken 

words, because by means of such language we can dis- 
criminate between different ideas: Language is as univer- 
sal as thought itself. Language aids thought in various 
ways. 4Though thought not impossible ^without lan- 
guage, yet to understand the implications of ^n^^lex ideas 
we require the help of language^ Further cannot 
carry on a complex process of thought without the aid 
;.of language or symbols, as in working out a difficult 
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mathematical problem. But even though logic requires 
the help of language, we must not regard it as the science 
of language. Concei)tujilists adopt the extreme position 
of dciiyiiig that logic requires the help of lajiguage. On 
the othcM’ hand extreme nominalists wrongly reduce logic 
to the sciencx* of language. We may now show in what 
ways language is an aid to logic. 

1. It is by means of language that w'c can analyse 
a complex notion into its constituent parts. Suppose a 
man is climbing a tree. The idea of a-man-climbing- 
a-tree is a complex idea, but the employment of language 
enables us to analyse it into the idea of man, the idea of 
the act of climbing and the idea of a tree. Similarly, 
substance, attribute, cause and effect etc., which arc 
thought together, can be analysed or separated by means 
of language which helps the analysis of thought. 

2. With the help of language, the formation of con- 
cepts becomes possible. Let us see how we form con- 
cepts. The concept ‘ horse ’ is the general idea of horse, 
and similarly the concept ‘man^ is the general idea of 
man. Now we form the concept ‘ horse ' by first observ- 
ing a number of horses and then comparing them to 
find out the common characteristics or attributes of 
different horses. When these common characteristics are 
discovered, they are abstracted or separated from other 
attributes of certain individuals which are peculiar to 
them. After abstraction we generalise these attributes 
and form the concept or notion ‘ horse.^ But this notion 
or concept has to be named to retain it in memory and 
to give fixity to the concept, which otherwise remains 
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vague and indistinct. In this way the formation of con- 
cepts and their retention in memory becomes possible 
by means of laiigiutge. 

3. The process of thinking is sini[)li(ied or shortened 
by means of language. When we hav'c a number of names 
rcpresciitiiig notions or general ideas we can apply tliem 
to particular eases. Besides, it is difficult to form con- 
cepts of complex matters, r .f/. the Jlritish Constitution, the 
League of Nations etc. In such cases mimes standing for 
them and describing them are very use fid. 

4. Language is a means of communicating thought. 
Men could not have expressed their thoughts to one 
another if there had been no language. It is by means of 
language that the ideas of one person are communicated 
to others and such communication enriches the store of 
knowledge. 

5. Language further preserves thought. We could 
not have access to what Plato or Aristotle or Copernicus 
or Newton thought if there were no language to preserve 
their ideas. We are rich in knowledge to-day by the 
knowledge of the past, and the importance of language for 
enshrining the wisdom of those who pri'coded us can- 
not be over-estimated. Though it is true that language as 
an instrument of thought is related to logic, "‘formal 
logic,” as Keynes says, “is still concerned pjrimarily with 
thought, and only secondarily with language as the 
instrument of thought.” 


Logic as the science of valid thinking must avoid ambi- 
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j!:uity in the use of language. Words often have difterent 

Logic must meaning, and ambiguity in 

avoid the ambigu- words leads to ambiguity in thought 

which leads to in- and Causes invalid thinking. Words 
valid thinking. often change their meaning by generalisa- 
tion, oil, which originally meant olive oil, now means 
any kind of oil. Similarly by specialisation, words change 
their meaning, e.q. fowl, which meant any bird, now means 
a i)articular domesticated species only. Apeurate think- 
^ing d(‘pends upon th(» accurate use of words. 


Views regarding Conception, Judgment and Inference 

There are three views regarding the mincFs power to 
form concepts or general ideas. We have already explained 
The three re- what a concept or notion is. But the 
ConcJIi- Problom here is whether the human mind 
tion, viz. Realism, can form general ideas. The three views 
Co^^^^uaHsm^lTx^ nre (1) Realism (2) Nominalism (3) Con- 
plained. ecptualism. Phj,to is an advocate of 

realism. According to him the human jnind is capable 
of forming concepts and corresponding to these general 
notions there arc real essences existing in the invisible 
world. Thus corresponding to the notion Jyirtuc^ which 
is in the mind, there is the essence or form or ‘idca^ of 
virtue in the invisible or intelligible world. Particular 
instances of virtue which we find in the world participate 
in the essence of virtue and are merely copies or shadows 
of that essence. Similarly corresponding to the notion 
or concept *man^ which is in the mind, there exists the , 
essence of man in the real world and individual men 
are mere copies of tiiat essence. Aristotle however 
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rejected this realism of Plato and pointed out that forms, 
‘ideas’ or essences exist only in individuals and not apart 
from them. In modern times, those philosophers are called 
realists who hold that all thoiiffhts, whether piTccpts or 
concei)ts have their counterpart in the external world. 
(2) Nominalism. Accordincc to nominalists only names are 
ircneral. It is not possible for human minds to form 
s;eneral notions. Whenever we think, we think of the 
l)artieular and not of the i;eneraU (>orrespondinf>: to a 
iteneral name there may be an individual mental imrt>;e 
or a series of such imaajes which are concrete and not 
abstract, llobbcs and Berkeley are among the chief 
advocates of this theory. ' "Mill, though a nominalist, holds 
a modified view regarding the .mind’s capacity to form 
concepts. He holds that general names fix our attention 
upon some common attributes of a class indicated by 
the name, and that in the case of intense attention these 
attributes may exclude all others. But h(» at the same 
tim(» supposes that there is always present in th(‘ mind a 
concrete image of which the general attributes are parts. 
So a concept is nothing but a general image. Thus Mill’s 
view of conce])tion does not essimtially differ from the 
view of his predecessors. This view r(»gards concepts 
as concrete and perceptual. (3) C^onceptualism. Accord- 
ing to conceptualists (Mansel, Sigwart, Kant. Ward, Stout 
etc.)\conccpts are not sensible images but an* intelligible, 
that 18 , they arc mental syntheses of general attributes. 
Thought can be carried on by means of general ideg^or 
concepts without the help of any image generic or other, 
that is, without reference to individual objects. Thifd sing 
does not necessarily imply picture thinking, that is, 
o 
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thinking by means of images. General names arc but 
symbols of general ideas, concepts or notions. It appears 
to us that the conceptualists are right, since we do have 
such notions as virtue, justice, man etc., which are not 
always accompanied by images but which we are justified 
in regarding as concepts by the fact that they are intelli- 
gible, tliat is, their meaning can be understood.' 


As with regard to conception, so in regard to judgment 
and inferehce logicians hold different views. (1) According 
to conceptiialists (Hamilton, Mansel etc.) a judgment ex- 
The three views, l)rcsscs a relation between two concepts, 
notions or ideas, whether the relation 
is onQ of inclusion or participation.' 


viz.Conceptualistic, 
Nominalistic and 
Realistic or Objec- 
tivistic, regarding 
judgment and in- 
ference explained. 


Infe^fi< 


ice according to them consists in 
passing from one or more judgments to 
a conclusion. These formal logicians define logic as the 
science of the pure or formal laws of thought. They mean 
that the matter of thought is not important for 
logic. According to them truth means not correspon- 
dence but consistency of thought and its freedom 
from self-contradiction. An idea is truc,.^ according 
to them, if it does not involve self-contradiction 
and is consistent with the totality * of our thought 
and experience^ We shall explain this view of 

truth more fully hereafter. This view of logic is subjec- 
tive and not objective, psychologi 9 al rather than realistic. 
(2)uVccordi ng t o nominalistsj» imigment is nothing but a 
statement about language. Every proposition ^sipiply , (ex- 
presses a relation between two terms, and l^^rence or 
argiument consists in passing from one or more proposi- 
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tions to a now cfiic, that is, from ono set of relations between 
terms to a new set oF relations^; Hoblxis and Whately are 
the chief exponents of this view. Whately how<‘V(‘r do(*s 
not deny Lhat logic is the science of thought. Nominalists 
rediic(‘ logic to grammar. Logic according to them is tlic 
science of names and their relations. (3) There is also a 
third school of logicians who are objectivists. According 
to them judgments express a relation l)(‘twecn substances 
or between attributes or betw(‘en substances and attributes. 
Take the proposition ‘man is mortal.^ According to c.m- 
ceptualists the judgment means that tluTc is a rtdation 
between tlie concept inan and the eoncept mortal, accord- 
ing to nominalists it means that there is a relation between 
the name man and the name mt>rtal, >vhil(‘ according to 
objectivists or realists the judgment moans that there is a 
relation between the things or attributes signifi(*d by tlie 
term man and the things or attributes signified by tln'torin 
mortal. According to objectivists iiifereucc consists in 
passing from one or more sets of relations betwe(‘n substan- 
ces and attributes to a new set of relations between them. 
Spencer is a pronounced objcctivist. lie defines logic as 
“the science which formulates the most gen(»ral laws of 
correlation among existences considered as ol)jcctivo.^^ 
Objectivists reduce logic to physical science*. 


Mill, though a nominalist in his view of conception, is 
an objcctivist in his view of judgm^uit 
and inference. lie partially recognises 
also that a proposition expresses a rela- 
tion between m(?ntal phenomena. The 
. truth of a proposition, according to him, 


Mill’s view re- 
garding Judgment 
and inference. The 
true nature of 
thought and the 
science of logic. 
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r(i(iiiires the agrecmoiit of our thought with objects, but his 
view is rather crude and he has been interpreted in 
different ways by siibse(iuent thinkers. Without multiply- 
ing views regarding judgment and inference^ which may 
confuse the issiu*, we may point out that ^every judgment 
is an act of thought, and since it claims truth, it must have 
objective reference.. Logic tluTefore is neitlier piindy 
subjective nor purely objective. Further, since thought 
cannot be carried on in most cases without the help of 
language, logic cannot altogether ignore consideration of 
language and must treat of terms, propositions, alignments 
etc. Logic is the science of thought, and since thought is 
related both to objects and to language, it takers an interest, 
though a secondary one, in things and names. 

Formal and Material Logic A/' ’ !, 

A distinction is commonly drawn between formal logic 
and material logic as well as between 
of^orma??oSc?!"* formal truth and material truth. Accord- 
ing to the formal view of logic, logic is 
concerned with formal consistency or formal truth, that is, 
it can ignore the matter of thought and studies the forms 
of thought alone./ We have already pointed out that even 
physics, chemistry, geometry etc. are also in a sense 
formal sciences, since they require abstraction and deal 
with the forms of things. But since logic is more abstract 
than any physical science and less abstract than pure 
mathematics alone, it is supposed to bo more formal than 
any other science except mathematics. Bosaiiquet rightly 
remarks that a physicist or a chemist has his laboratory 
and he can often appeal to sense-experiences, while a 
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logician has no such laboratory in which to experiment 
upon thought. According to formal logicians, when a 
judgment is free from self-contradiction it is true, and tlie ^ 
truth of a judgment depends upon its being consistent 
with other judgments which are known to be true. Thus 
consistency of thought and freedom from self-contradic- 
tion arc according to formal logicians the test of truth. 
According to them, a judgment need not be referred to the ^ 
external reality in order to prove its validity. Thus ‘No 
A is A,’ since it involves self-contradiction, is false, w'h’le 
‘A is A^ is a true judgment because it is free from self- 
contradiction and is consistent with the totality of thought. 
Such logicians try even to reduce inductive inference 
to formal treatment. We have already pointed out that ^ 
every judgment is necessary and is constrained by its 
reference to the real world, and its truth depends as niu(*h 
upon consistency of thought as upon its correKponden(*e 

with some aspect of reality^ When we 

onMWed! ”pm«ly acquires corrcspondencp of 

formal treatment thought with reality, we do not mean 
of logic not possi- i j? j. • i 

bie. that ideas are mere copies ot outside 

things. We mean that when our ideal 
constructiou of the world is accepted by the content of 
reality, it corresponds with reality. Logic, therefore, does | 
not allow of purely formal treatment. The doctrine of 
definition, of division, of classification, of categories, of 
predicables etc. cannot be understood without some know- 
ledge of reality or the universe. Formal logic is identified 
with deductive logic. 

material logic is generally meant inductive logic. 
In deduction or deductive inference we pass from 
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ffonornl i)ropositioris to a. conclusion which is less 


The nature of 
material logic. 
The distinction 
between formal or 
deductive logic 
and material or 
inductive logic 
is not absolute but 
relative. Logic 
however is pri- 
marily concerned 
with forms of 
thought. 


general, and here consistency is the 
main test of truth ; c. r/. ’ All M is P, all 
S is AI, therefore all S is P ; All 
material bodies are extended, this stone 
is a material body, therefore this ston<* 
is extended. In induction or inductive^ 
inference on the other hand we pass 
from the facts of experience, which an' 
l)articular, to a conclusion which is 


gcmcral ; rjj, John is mortal, James is mortal, Joseph is 
mortal, etc.; thcrc'fore all men ryo mortal. Thus in induc- 
tion we cannot omit to consider the matter of thought or 
the facts of the world, and our argument being based upon 
observation and experience of i)articular tacts, the laws 
that govern it arc said to be laws of material logic as op- 
posed to formal logic. We may however point out that even 
inductive logic can be treated formally up to a certain 
])oint, as we shall sec when we discuss the problems of 
induction. Thus just as formal logic cannot ignore the 
consideration of the matter of thought, since every 
judgment refers to some content of reality, so also induc- 
tion cannot ignore the form of thought altogether. 
'Pherefore the distinction between formal and material 
logic is relative and not absolute. We may further 
remark that deduction and induction are not two comple- 
mentary processes but are two aspects of the same pro- 
cess of thought. We shall find that inductive generalisa- 
tions require the help of deduction for their verification 
and their extension to unobserved regions. *;Thongh it is 
true that the distinction between formal and material 
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logic is not* absolute, yet deductive logic 
can be treated of to a very large extent formally, 
and therefore it is identified with symbolic logic. We 
should also remember that though logic cannot ignore 
the matter of thought altogether, it is primarily or mainly 
concerned with the forms of thought,'' 

Procedure and Mode of Treatment 

We shall treat of tlu? principles of deduction first as 
is usually done, since they arc clear and simple and the 
knowledge of them is necessary to understand the prin- 
ciples of induction. Judgment being the unit of thought, 
the treatment of logic really begins' with the discussion 
of judgment. Proposition being judgment expressed 
in language, we shall deal with its forms. But before 
doing that we shall treat of t(irnis, whi(‘h are the con- 
stituents of propositions, and in connection with them 
we shall treat of (categories, prcdicables, the doctrines of 
definition, division etc. Then after treating of proposi- 
tions we shall pass to the discussion of inference, which 
may be cither immediate or mediate. Mediate inference 
may be either syllogistic or inductive. In this volume 
we shall discuss the principles of deduction only, leaving 
the principles of induction for another volume. We 
should also remember that different pieces of inference 
are interrelated and move towards a definite goal. At the 
end of the second volume therefore weshall treat of method, 
which is the orderly arrangement in discourse of trains 
of inferences. Further since thought and language are 
closely related we shall indifferently use the vocabularies 
both of conceptualists and of nominalists and shall speak 
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of concepts, judgments, inferences, as well as of terms, 
propositions and arguments, in the same sense. 

The Utility of Logic 

We have already shown that logic is not an art, yet 
its practical value is undeniable. Its function is not to 
lay down rules for the guidance of every particular science* 
and teach it how to draw conclusions, nor is it concerned 
with helping men to argue correctly in every particular 
case of reasoning. The art of reasoning, that is, how to 
argue correictly in a particular case, does not fall within 
the; sco])e of logic, just as casuistry, or the art of deciding 
how one ought to act in every particular instance, does 
not fall within the scope of ethics. In spite of all the 
above remarks logic is a very useful study. It not only 
adds to our knowledge but the abstract nature of the 
study of logic discipline's our mind to a high degree*. 
Logical study is an excellent propaedeutic to the study 
of other sciences. Though an acute mind can detect 
fallacies in particular eases of reasoning, logic alone 
can find out why a particular piece of argument is falla- 
cious by comparing it with the principles of valid thought. 
Further a systematic criticism of thought enables us to 
find out the valid principles of thought. When a particu- 
lar science draws a false conclusion from premises, it is 
logic which can find out the reason why the conclusion is 
untenable. Further it is also largely true that right 
thinking leads to right action. Hamilton says that in 
the world there is nothing great but mind and in mind 
there is nothing great but reason, and a well balanced 
mind is the supremest possession of man. Logical study 
balances the human mind to a high degree. 



CHAPTER II 


liOgic and other Sciences 

Tho scope of logic extends, as Johnson rightly remarks, 
into the domain of philosophy on the one 

General relation J^^iid and that of the sciences on tho 
ol logic to other 

sciences. other. So no rigid distinction can bo 

drawn between the provinces of logic 
and metaphysics on the one* hand and the provinces of 
logic and other sciences on thc^ other. JjOgic, it appear^?, is 
more akin to inetaidiysics than’ to the special sciences. 
But the spheres of logic and metaphysics should be dis- 
tinguished as far as possible. Since every science must 
conform to the regulative principles of thought whieJi are 
the study of logic, logic influences every science and there- 
fore is rightly called the science of sciences. Though this 
is true, we must not suppose that the influence which 
logic exerts on other sciences is more than general. It * 
does not examine the evidence or data of the diff*erent 
sciences but only enquires whether valid conclusions are 
drawn from the evidence. Since logic is the science of 
proof, it has the right tp weigh evidence in order to deter- 
mine whether conclusions have been rightly drawn from it. 
To find out causal laws it is necessary for every science to 
draw conclusions according to logical principles. Logic 
is called Methodology because it criticises and examines 
the methods employed by ditterent sciences. So it has 
rightly been said that logic is practical inasmuch as it 
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forms an (ixcelleiit pro|)aodeiitic to the study of other 
sciences. It has therefore becui regarded by some as not 
merely the science of sciences but also the art of arts. But 
we must not forget that logic is a practical science only in 
a secondary sense, for its function is not to lay down rules 
and precepts for th(‘ guidance of other sciences. It will be 
clear now that logic is not only an end in itself, but pro- 
vides needed guidance for the other sciences because it 
criticises all thought. Though logic is related to the scien- 
ces in general, it is supposed to be specially related to the 
science of mind (psychology), the science of being (meta- 
physics) and the science of language (grammar). 

Relation of Logic to Psychology 

“Psychology treats of ])sychical states and processes, 
their objects as such and the conditions of their occurrencc.^^ 
(Stout). Psychical or numtal states may be cither states of 
thinking or states of feeling or states of willing. Logic is 
related to psychology inasmuch as they both deal with 
thinking, but while psychology deals with the actual 
processes of reasoning, their origin and their development, 
logic deals with mental processes and products to hnd out 
the principles of valid thinking and to provide criteria 
for reasoning accurately and correctly.) Psychology re- 
gards laws of reasoning as uniformities, while logic deals 
with them as regulative and authoritative laws of thought, 
determining the formal relations in which the products of 
thought stand to one another. Therefore while psycho- 
logy is a positive and concrete science, logic is a normative 
and abstract science. In other words, psychology deals 
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with the actual mental processes while logic d(*als with 
the ideal of reasoning. Psychology tells us how we come 
to believe certain things, and lunv one idea givers rise to 
another idea according to the laws of association. fiOgic 
tells us how we ought to think and believe and how our 
ideas should be regulated that they may be valid. Psy- 
chology deals with the origin and development of judg- 
ment and conception, logic d(‘als with them as they ought 
to be, that is, with tin* conditions which they must fulfil in 
order to be vaUd. Since logic criticises the methotl of 
psychology, as of every other scienc(s it may be rcgardcid 
as sui)crior to psychology. Put in a sense psychology is 
wider than logic, bccanse it deals with all mental pheno- 
mena, while logic deals only with tlie processes of reason- 
ing or thought. There cannot be any sound logic with- 
out some knowledge* of psychology. Without knowing 
the actual processes of thinking we cannot determine how 
men ought to think. Though this is true, logic is not a 
branch of psychology. The spheres of logic and iisycho- 
logy very often overlap, but logical and psychological 
problems should be separated^as far as possible. 

Logic and Metaphysics 

Metaphysics or ontology investigates the nature of 
Being or ultimate reality. It tries to answer the question 
whether the things that we experience are real or only 
phenomenal, whether there is an ultimate reality behind 
the phenomenal world or the world as it appears to be. 
Thus metaphysics does not accept anything as real with- 
out subjecting it to searching criticism. Tt begins with 
doubt and may or may not reach a positive result ; that 
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is, after examination of all that we know it may either 
say that knowledge of reality is possible or that it is not. 
AVhatever may be the conclusions of different metaphysi- 
cians, they are all at one in criticising the presuppositions 
of the sciences. The sciences make such assumptions as 
that matter ('xists, that there is conservation of energy, that 
the things of the world arc causally related, that nature is 
uniform, that knowledge of the laws of nature is possible, 
and so on. Metapliysics however cannot accept any of 
these assumptions as true without examination. It there- 
fore criticises the presuppositions of every science and 
goes beyond it. Logic may be regarded as intermediate 
between other sciences and metaphysics. It criticises the 
conclusions of the sciences and provides criteria of validity 
to which ('Very science has to conform, lint it generally 
accepts their assumptions. It accepts certain laws of 
thought without criticism as axiomatic, it supposes tliat 
knowledge in the absolute sense is possible, that the object 
of knowledge is real and so on. Since logic eruiuires 
into the truth and falsity of thought and since thought is 
true only when it corresponds witli some aspect of reality, 
logic cannot but assume that knowledge of reality is 
possible. But metaphysics makes no such assumptions. 
Its central problem is whether we can know reality or not, 
wht'ther knowledge is only relative or whether absolute 
knowh'dge is possible. It enquires whether all knowledge 
is the knowledge of appearance or whether there may be 
knowledge of reality as well. Metaphysics therefore 
criticises the presuppositions of natural science, such as 
causation, the conservation of energy etc., and in the 
same way it examines the presuppositions of logic. Thus 
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though logic g6(»8 beyond all other sciences, m(‘ta physics 
goes beyond logic as well. But logic cannot avoid (Miter- 
ing into the domain of metaphysics to some extent. Logic 
tries to know this and that, but to have knowledge* of them 
it requires souk* knowhidge of the nature of the ‘this’ and 
of the ‘ that.’ Logic howevc^r does not attempt to define 
tlie nature* of reality or the ultimate being, if thcirc be 
any such reality. It serves as a propaedeutic to the 
study of me^tapliysics ai.d without some knowledge of 
logic the study of metaphysics is not possible. Further 
a metaphysician has also to re^ason validly to arrive at 
correct conclusions, and therefore metaphysics, like 
other sciences, is indebted to logic which studies the 
conditions of valid thinking. 

Logic and Grammar ^ 

Since language is the instrument of thought, logic 
is supposed to be related to rhetoric and grammar, 
which are the sciences of language. liOgic however 
cannot properly be regarded as specially related to 
rhetoric, which is concerned with the emotive use of 
language. Rhetoric is concerned with languag(^ 
in so far as it is intended to appeal to emotion, but 
logic has no reference' to emotion. Tt is the science of 
reasoning and tries to find out the principles to which 
thought must conform in order to be true*. Further logic 
cannot, be supposed to be specially related to particular 
grammars. Tlicni are different grammars for different 
languages, but the science of logic is one, and always the 
same. Further, particular grammars are arts while logic 
is a science. Ix)gic however may be regarded as related to 
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universal grammar, if there is any such thing. Mr. 
Johnson liolds that universal grammar should be sub- 
sumed under logic because the modes in which words 
are combined cannot b(* isolated from modes of thought, 
and also be(’aus(‘ negation, conjunction, disjunction, im- 
plication, and alternation arc* modes of logic as well as 
of grammar. Further he* says that the grammatical 
analysis of sentcmccs is analogous to the logical analysis 
of thought. Heiic'c lie holds that grammar should be 
sul)ordinated to logic. He does not however note the 
points of difference between logic and grammar. Logic 
is primarily concxerned with the forms of thought and 
secondarily with language, but grammar is primarily con- 
cerned with the forms of language and secondarily with 
thought. TiOgic has nothing to do with non-signitic\‘int 
words. Only signilicant words can form terms in a proposi- 
tion. Logic takes no note of that division of words into 
parts of speech which is so markcnl a feature in the gramma- 
tical analysis of language. It is concerned only with those 
words which can be cither the subject or the predic^ate 
of a ])roposition. Thus prei)ositions and conjuncitions in 
their normal use can never be terms of a proposition. 
Grammar has long exercised a tyrannical influence over 
logic, but logic should be emancipated from its control 
as completely as possible. 



CHAPTER HI 


The Fundamental Laws of Thought : 

^Thc* laws of thought, regulative' principles of 
thought or i)Ostuhit(‘s of knowledge are* those furidanuMi- 
fal, necessary, formal and a j)riori mental laws in agri*emcnt 
with which all valid thought must be carried on/) Thre'e 
such laws are recognised by traditional logic, ri.. (1) the* 
Law of Identity, (2) th(' J^aw of Contradiction or of Non- 
contradiction, (3) the Law of Kxcluded Middle. Leibniz’s 
Principle of Suitiehmt Reason is not regarded as an a 
priori principle of thought by. logicians, for reasons 
which will be ex])laiiied later. Besides the three funda- 
mental laws of thought, certain other postulates of know- 
ledge are roeognised but are not held to be so important 
as the three main laws. These fundamental laws of 
thought arc a priori because they an' not deriv(*d from 
experience, and yet they are assumed in all processes of 
reason exercised upon the facts of the w^orld. lliey an' 
formal because they provide the main typ/Cs or patterns 
of thought wliich are most general and universal and are 
involved in all thinking ; and also because they arc not 
concerned with particular facts of experience and cannot 
by themselves ascertain the properties of them. They are 
necessary because we cannot think of them as reversed, 
nor can we knowingly violate them. We commit falla- 
cies no doubt, but we do so out of ignorance, not know- 
ingly. The three fundamental laws are postulates of 
knowledge because without them knowledge cannot be 
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systematised. They resemble scientific uniformities, but 
differ from the latter inasmuch as they are not derived 
from particular exi)criences and are self-evident, that is, 
their truth is not to be proved by other judgments. But 
though these laws are self-evident, they do not provider 
any criterion or standard of how men ought to think. 
They only describe thought as it is. Keynes rightly 
remarks that the function of these laws is negative 
rather tlian positive. They give us principles by con- 
forming to which we may avoid fallacies, but they do not 
lead to any positive result. Hamilton and others are 
wrong in trying to deduce all processes of valid think- 
ing from the three laws of thought. We may now explain 
these laws. 

The Law of Identity 

The simplest statement of the principle of identity is 
‘A is A\ Leibniz states it as ‘Everything is what it is^ and 
Jevons as ‘Whatever is, is.^ TIk* conception of identity 
is meaningless if it docs not imply diversity 
as well. ‘A is A,’ to be significant, must imply diversity. 
In this case there is diversity because the two letters A 
(u'dipy different points in spaci^ and yet they are thought 
of as the same. Thus when we say that a thing is identi- 
cal with itself we mean that it remains the .same amidst 
diversity of circumstances. We do not mean by the 
lirinciple of identity that two things are the same without 
any attendant difference, which is nonsense ; we only 
mean by it ‘identity of one thing amid diversity in other 
things.’ vSigwart says that the law implies, that “Truth is 
something fixed and invariable.” Bradley points out that 
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th(' Inw of identity tii^ nifics that truth ia at all tiiiK's true ; 
oneo tra(‘ always tnu*, once^ false always false. Thus the 
principle of id(Mitity tells us that if a judgment or term is 
r<‘p(*at(*d s<^veral times its truth is not attected. (JNlill as a 
iu>minalist holds that the jirinciple means that whatc'vcr is 
tru(' in one form of words is true in every other form of 
words whieli conveys th(i same meaning, and that the same 
t(U*m should be used in , the same sense throughout a. 
discourse*.} 


The Principle of Contradiction 

rh(‘ principle of c(>ntradictioii or of non-contradiction 
may be b(\st stall'd as ‘A cannot both be B and not be 
Jevons st ates it as ‘Nothing can ’both b(' and not be.^ It is 
also statexl as 'A cannot be not-A.^ The principle mc'ans 
that tile two contradictory judgments *A is B^ and ‘A is not 
B^ cannot ))oth ])e true. The same subject cannot accept 
two incompatible attribiiti'S, e.g. a thing cannot be green 
and not be green. The truth of this principle is not aflect- 
ed if ditVerent parts of the same surface are grei'n and not 
green, because h(»r(» the attributes arc referred to dilFercnt 
points in space. The same portion, say, of the wall of a 
house cannot both be green and not be green. Again the 
truth of the princii)le is not aflPected if the subji'ct accepts 
incompatible attributes at different points of time. Thus 
a piece of iron may be hot at one time and not be hot at 
another time. But . since here reference is to different 
points of time, we have really two propositions, viz. 
that at such and such a time a piece of iron is hot and 
that at some other time it is cold. The principle is appli- 
cable when incompatible attributes are referred to the 
3 
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samc subjoet at tli(^ sarm^ time*, that is, two contradictory 
propositions cannot bolh b(» true at the same time. Th(‘ 
principles of idemtity and of eofitradictiou form th(» basis 
of airimnjcdiate inference' and of some cases of mediate 
inference'. Miirs i liter prctatie>n of tlio law is that “tlie 
affirmation of any assertion anel the denial of its contra- 
dictory are' loeiical eeiuivalents wliich it is allenvable 
and indispensable to make use of as mutually conver- 
tible.^^ 


The Law of Excluded Middle 

This principle may be wedl stated as *A either is, or is 
not, B.’ Tt has also been stated as ‘A is either B or not- 
B*. The iirinciple means that one of two contradictory 
proi)ogitions must be true, (^h^u’hjci^e of contradictiejn 
^omts^oid that ^WQ contradictory prepositions cjinnot 
l^o^l^ejrjLC^jfrhejm exclnde'd middle., supph'- 

ments it by stating that one of them must be' true.%»Thus 
a piece of iron must eithe'r be hot or not be liot ; a man must 
either be honest or not be honest. One of the two propo- 
sitions ‘A is B’ and ‘A is not B^ must be true. AVc need not 
like Sigwart deduce the principle of excluded middle' from 
the principle of contradiction and that of double negation 
taken together. His ])rinciplcof negation is that if we deny 
a negative proposition we get its contradictory affirmatives 
proposition. Thus if the truth of ‘A is not B^ is denied or 
negated, then the truth of ‘A is B^ is to be affirmed. Jevons 
tries to combine the princii)lc of contradiction and the 
principle of excluded middle by his principle of duality.^ 
If two alternatives are exclusive and exhaustive, then they 
cannot both be true of the same subject at the same time, 
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iiiid on(‘ of tho.in must bo tmo of tlio snbjoet. But it is 
hotter to keep the two laws indepoiidoiit without com- 
bining tho4n into one. dni^t a s in the pr inci|)Io ,pf contra- 
diction the roforoiicc^to tin* s ani(> snl4o ot^nnd'iro~fhj^^ 
point of tinn? #fs necessary, so als o in Jblm prin ciple of 
eOTlrFdodr middle* tin* reference must be to the _^sanie snb- 
jeetTnrd* t(Vthe s^une point oFHnK truth of the prin- 

ciple of excluded middle is denied by some. But these* 
l)crsons e^onfnse contradiction with contrariety. It is 
pointt*d out tliat a flower need not be either white or black 
but may be red. A thinp; ne^e*d not be* e‘ither J2:rcate*r or 
loss than another thin" but may be equal to it. Similarly 
Alill says that b(*tween true and false pro|)Ositions tlierc 
may be* nnineaniii" propositions. But in tlie examples 
U’iven, the alternatives predicated of the* same* subject are 
not contradictories. While* contraries mark the* utmost 
diver"e*ne(* be*twe*eu attribute*s, contradictories negate 
each either. Thus it is undeniable that a How<*r must 
e*ither be* jyre*cn or not be jjreen, a thin" must either be*- 
s;rcater or not be i^reateA* than aiiotlmr thiii^. In reply 
to Mill we may point out that an nnmeaninji ])r{)position 
is no proposition at all. Thus the* princi])Ie* of (‘xcluded 
middle is as true as the other principles. Mill states the 
principle as, ‘‘It is allowable to substitute fen* the* denial 

of cither of two contradictory propositions the assertion of 
the other.” Wo shall find that some instances of both 
immediate and mediate inference depend upon this 
principle. 

Mr. Joseph regards these laws of thought as ontologi- 
cal laws. So lie says that “The connection between ques- 
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tions about our thinking, and whatcvor wc must think 

things to bo, is excellently shown in the 

the threellaws^ex^ so-called laws of thought” Those laws 

plained by compa- show that logic and inetai)hysics are 
risen. These laws , i * i. -tt- 

show that there closcly related. According to Kant 


is a close connec- 
tion between 


change 


presiipposcjs 


permanence, and 


logic and^ meta- this is the essence of th(» law of identity, 
they are as much The law of contradiction says that a 
ol^hings**^”^^* ** thing cannot have opposite charactcM’s. 

The law of excluded middle states that 


it must have one of these characters. Since there cannot 


be any determination without negation, tlie principle of 
excluded middle is also necessary. 


Joseph sums up the implication of th(i three laws in the 
following words ; — ^Tf we think about anything then 
(1) wc must think that it is what it is ; (2) we cannot 
think that it at once has a character and has it 
not ; (3) we must think that it either has it or has 
it not.”) From the standpoint of language the three 
principles may be summed up in the following words of 
Welton and Monahan : “Whenever we use a term we must 
be understood to use it unambiguously both (1) jiositively 
and (2) negatively, and (3) it must either be given or 
denied to everything whatever. That is, the use of a 
term asserts all the attributes it implies, and denies all 
others which arc incompatible with them ; and every- 
thing must cither possess all those attributes or be with- 
out some, or all, of them.” 

All these three laws are equally fundamental. We 
should not suppose that any of them is n^ore important 
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than tlio otluTs. Some logicians regard 

are^^'eqiially ^*im- identity as more fimdaniental 

portant and ne- tliaii the other two laws, while others 
cessary for know- ..ip 

ledge. suppose that the principle or contradic- 

tion is more important than the other 
two. Blit all thre(‘ arc^ equally necessary for our knowledge 
of the facts of the world. The three laws together imply 
that “ I affirm what I j ffirm, and deny what I deny ; if 1 
make any affirmation, T thereby deny its contradictory ; 
if I make any denial, I thereby affirm its contradictory.^^ 
(Keynes). 

The Principle of Sufficient Reason 

Leibniz holds that the Principle of Sufficient Reason is 
as fundauKmtal as the principles of identity, of contradic- 
tion and of excluded middle. He states the principle thus; 
“'^Vha;^verJ^ists or is true must have a su fficient jreafii^iL, 
wh^the tiling i wpTopi^^ it iA .4mxi-net- 

otherwise.iV:--The.- 4 )rineii)le may be symbolically expressed 
as A-f B^C; r.f/., gunpowder and fire = exulosioj i^. It is 
a postulate* of thought and implies that things in the 
world are causally related. The law may mean either 
that there must be some logical ground to explain why 
a proposition is true, or that every event has a cause, 
[t may be regarded as the foundation of syllogistic as 
well as of inductive reasoning. Since Leibniz regards 
the principle of sufficient rea.son as implying mainly that 
the things of the world arc causally related, it is therefore 
not sufficiently formal ^nd cannot be regarded as a funda- 
mental law of thought like the three principles of 
Aristotle. 
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\> (• discuss in its ju-oper place Aristotle’s Vlietiiiii 

de oiniii et niillo,’ which is a postulate of s>llotristic 
reasoniim. The princi])le of eau‘-atioiK 

Some other which is supposed to b(' the formal 
postulates ot know- i • j -n i ^ ^ i 

ledge recognised. ground ot iiiauction. will b(* treated 

ol 111 connection with inducti\e infen* ncc. 
Hamilton i»i\<‘s ns what he calls tin* Postulate ol‘ Loaic. 
lie s.ns: “Jleiore dealini*; with a judgment or reasoninii 
expressed in language, the import oi its terms should 
he tulh und(Tstood, in other words, logi«* postulates to 
he allowed to state (*\plieitl> in language all that is 
imi>lioitlv eontained in the thought.’’ Sinei* Hamilton 
allow'^ th(‘ same meaning to be i‘\pr(*ssed b> differ(‘nt 
words, his postulate is almost the same as Mill’s reading 
ot th(* law of identity. Then* may be principles otlu*!* 
than th(‘ fundamental laws of thought upon which valid 
reasoning may depend. Th(‘n‘ are sonu* such math(*ma- 
tieal prineiples, c.r/., the argum<*ntmn a fortiori. ‘If A 
is great(‘r than B and B is greater than V then A is 
gn*ater than ; ‘things ecinal to the same thing are equal 
to one another.’ But we need not enumi*rate any otlier 
postulates of knowledge enuneiated by logicians. 
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TERMS 


Introductory Remarks 


Knowledge has 
its obiect. 


Kiiowle(li»(* K'ally boj^ins with aiitl every 

judgment has reteron(*e to reality, that is 
it IS eoiieerned with matter of fact, 
Thoimh sensations in’ovide the raw 
materials ot knowled2,e yet it is undeniable that knowledge 
begins, only when w(‘ judge about them. \ll our judgments 
tre based upon experience, and e\perienc(* is e\i)erience 
ot reality, "rhereforc it can b(‘ ‘-aid that knowledge 
necessarily has reference to realit> Mere subjective 
attitude cannot create knowledge'. So Bosanqiu't remarks 
that “knowledge is tlie mental construction ot reality.” 


It is g('nerally held that a proposition is the verbal 
expression of a judgment, but this view 
sHlMMdSerS^ cippcarsto bo erroneous, since a mere 
verbal expression can neither be true nor 
false. According to Bosanqu(*t, “Judgment claims to be 
true, /.c. presupposes the di«itiuction between truth and 
falsity.” Ho also holds that “Judgment expressed in 
words is a proposition.” But this view is not correct, 
because the mere oxpres|iion of a judgment in l^nguagc is 
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a sentence and not a proposition, and every proposition 
must be either true or false. ]\fr. Russell defines a pro- 
position as “anything which is cither true or false.” 
rlohnson also holds that ‘"a proposition is that of which 
truth and falsity can be significantly predicated.” Jf a 
proposition is merely the verbal expression of a judainent, 
we cannot characterise^ it as either true or false. It is the 
function of judgineiit to say that a proposition is either 
true or false. Thus accordiim to Johnson proposition is 
not s(4f-subsistent but only a factor in th(* concrete* act of 
judgment. Judgment according to him is, therefore, sub- 
jective or epistemic, that is, it provides the psychical 
aspect of knowledge, while proposition is objective or 
constitutive in the sense that it provides the objective 
aspect of knowledge. Much confusion in logic is due 
to the failure of logicians to distinguish between judgment 
and proposition, and we intend to discuss the matter more 
fully when we treat of propositions, 

A proposition is a statement about r(*ality. .Vn analys- 
is of a proposition gives us three parts, 
proXiUra^ Sub- viz. Subject, Predicate, .-iiid Copula. 
Copula Something of which affirmation is made 
is called the subject, something that is 
affirmed or denied of the subject is called the predicate, 
while the verb ‘to be^ (whether alone or accompanied by 
‘not^, by which the. assertion is made, is called the copula. 
Let us take the proposition ‘Socrates is wise/ Here 
‘Socrates’ h the subject, ‘wise^ is the predicate and ‘is^ the 
copula. Again in the proposition, ‘Man is not a four- 
footed animal/ ‘man^ is the subiect, ‘four-footed animal’ 
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the predicate and ‘is not’ the copula. We shall hereafter 
find that the copula is not a third term in a proposition. 
Every fully developed proposition has only two terms, viz. 
the subject term and the predicate term. 


Jevons holds that the doctrine of terms cannot properly 
be r(‘jy!:arded as a logical doctrine. But 
V'ow cannot be accepted, since the 
meaning of a proposition cannot be 
understood without grasping the significance of terras. 
But terras are the constituents of a proposition, and the 
inijdication of the logic of terms can be understood only 
when we remember tliat terras liave no existence in logic 
cxcoi)t as parts of a proposition. 

Some logicians use ‘terras’ and ‘names’ in the same sense. 

A name is a symbol of some substance or 
N^es. ™ attribute, but all names are not terms, j 

A name in order to be a logical term 
must either be the* subject or the predicate of a proposi- 
tion. Therefore all names are not terms though they may 
function as terms : that is, isolated names which are not 
l)arts of any proposition are not terms. 


A term may consist of a single word or of a combina- 


Single-worded 
and many-worded 
terns. 


tion of words. ‘The Secretary of State 
for India is an Englishman’ is a propo- 
sition in which the subject term, ‘the 


Secretary of State for India,’ and the predicate term, an 
Englishman,’ are both many-worded terms. But the terms 
‘happiness’ and ‘desired’ in the proposition ‘happiness is 
desired' are both singIeV<>^d®d terms. 
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A categorematic word i*s oiio winch by itself <‘an hov \ h * 

Categorematic ’^Wle a syncategorematic 

and syncategon*- woril ono wliich Cannot itself function 
matic words. ^ i ^ i i 

.is a tin'in but ean become a term only 

when joiiK'd with a catojjorematic word. Evit.v word 
innvt l)(* cith(*r (‘ii tcj* ore matic or syncatc'^oi’ematic. I^ociic 
iiJiiiores the ^rammiltical division of words into parts of 
speech.^ It is ]ilain that tlu* nominative and pobsessiv(‘ 
e.isi's of nouns and jironouns are cati^corimiatie words and 
so also ar(‘ adjectivi's and participh's, while tlie objectixe 
eas(s of nouns and iironoiins are syncat(*i»:or(Mnatic words. 
Vdverbs, articles, iirepositioiis, eonjiinetions and interjec- 
tions ar(» svncato^orematie words because normally th(*y 
cannot by themselves s(‘rve as terms. Adjc^etives can 
alwavs b(‘ used as pr(‘di<»at(‘s, but not as subi(‘ets I'xccjit by 
an clli[)sis, as in *tlie poor are miserable.^ 

Mill is wromi in siipi)osin» that inference is impossible 
without the help of laui^ua&e, for in chess 
Language! ^ playiiii*: w(‘ often inf(*r without th(‘ help 
of symbols. But sinc<* thought and 
lanmiagc arc intimately connected and in thinking we 
very often require* the help of language*, we are justi- 
fied in treating of ])ropositie>n.s anel terms which have* 
reference to language*. 

teni«!***^^***^” *** Te*rins are (»lassified by logicians as — 

1. Singular and General ; 

2. ( Vllective and Distributive ; 

3. Concrete and Abstract ; 

4. i^ositive and Negative (Privative) ; 

3. Absolute and Relative ; 
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0. Particulav a lid Univ(a*sal ; 

7. Univocal, Eciuivocal and Aiialajroiis ; 

M. Connotativ(‘ and Non-connotativc. 

In this chapter we shall discuss the first seven tljvi- 
sions. AVe shall dovot(* a sc'paratc chapter to tlic last 
division, viz. coiinotativc and iu)n“conriotativo terms. Of 
thesis divisions the first, third, sixth and eighth are import- 
ant for logic. Though each division is ('xhausti^e, the 
distinctions are not independent of one another. Tliough 
a term cannot be both singular and general, it can be 
general, concr(‘te and coiinotativc at the same time. 

Singular and General Terms 

Terms may b<*. cither Singular or General. According 
to Keynes, singular or individual name is a name 

^ ^ which is undcTstood in the particular 

Singular and circumsfaiic(‘s in which it is employed 

General terms. denote sonn* one det(*rininate unit 

only,” while “a general name is a name which is actually 
or iiotciitially predicable in the same* sense of each of 
an indefinite number of units.” 

A singular term which refers to one* thing only may 
be cither a proper name or a designation, that is, a un- 
iquely descriptive name, as Welton calls 
Singular terms it. A proper name is a sign or a mark 

naiue^or uniquely which is predicated of an individual 

Uesi^riptive names. _thing without signifying attributes which 

per name, iway be possessed by that thing.) It is a 

mark of identification only. The term ‘Loudon^ is the 
name of a place and docs not from the logical point 
of view signify any attribute which the plaQe may po6scs$,. 
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such as its situation, its importance, etc. A proper name 
may suggest certain qualities by association, the 

name ‘John^ may suggest the appearance of John to 
one who knows him. But that is a psychological fact 'which 
should be distinguished from the logical implication of a 
name. Mohu’ as a proper name is a mark to identify a 
person and does not refer to any quality which that 
person may have. 

It is no doubt true that different places or' persons or 
things may have the same name, but tlu‘ same proi)er 
name is not given to a number of objects 

proSrname'isnot because they possess some common 
impaired even if attribute. In each use of the same name 
«ir*Janie Mme****^ Mane,’ whether it refers to a woman or 
a dog or a ship, it has a unique roferenc(‘ 


and points to one object only. 

Mr. Russell holds that the terms ‘ that,’ ‘this,’ ‘ here ’ 
and ‘ now ’ are the only proper names, since such terms 
refer merely to a i)articiilar thing or space 
of pro^r^nanTir o*" *5“° without reference to any quality. 

But this is not an absolutely correct 


view ; and such names as ‘Calcutta’, ‘the Ganges’, ‘Motilal’, 

etc. can properly be called proper names from the logical 

point of view, since each of them uniquely refers to some 

object without referring to any quality. 

In ‘honesty is a virtue’, ‘ honesty ’ may be regarded as 

a proper name because it refers to one definite attribute. 

. Again "the red of this flower is ditferent 

Attributive „ . ip,, n . 

names can tunc- from the red of that flower is a propo&i; 

mmes.^^ the term ‘the red’ from 

the logical stauduoiiit be regarded in both 
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its uses jis a proper name, since it uniquely refers to 
only one example of a certain quality. 

Significant singular names, also called designations or 

uniquely descriptive names, should be distinguished from 

proper names. A uniquely descriptive 
A si^mricant . * , . , 

singular name name refers to one object only, not, like 

only” **ind?rMt"y “ Pi’oper name, directly, bnt indirectly 
through its mean- through its meaning. Thus ‘the pre- 
t"e r i s H o a leader of the Indian congress^ refers 

uniquely descrip- one man only, because he possesses 
tive names. . 

certain attributes. Here the reference 

is to an object thro\igh its meaning. Significant singular 
names are given to things because it is not always 
convenient to give jiroper names to all objects. Some 
uni<iuely descriptive names possess a time reference. In 
the proposition ‘This man is young,^ ‘this man^ refers 
to a particular person at a particular point of time, since 
he will not remain young all through his life. But there 
are other significant singular names which involve no 
such time reference, fuj. ‘ the first Stuart king of England/ 
‘ the inventor of the marinei/s compass.^ Often for the 
sake of convenience we use significant singular names 
even, when reference is made to objects having proper 
names, e,g. we say ‘I am going to the river, ^ meaning the 
Ganges. 

We have already pointed out that a general name is 
applicable in the same sense to each 
® number of similar objects, whether 
such objects be actual or potential. 
Such hames are also called elgsa names, sin^ the reason 
for giving a general name to a number hi objects 
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in the same sense is that they liave certain characteris 
tics in eonunon. From the subjective point of view 
such terms stand tor concepts, and from the objeeth (‘ 
point of view evor> general term may be affirmed of a 
number of thiiias. Thus man, dog, housc\ king etc. 

are general ferms, and thej are predicabh* of a number 
of objects, f ‘John is a man,’ ‘ James is a man,’ etc. 

A ucneral t(‘rm resembles a unuiiiel> descriptive t(‘ini 
inasmudi as they botli refei to objects indirect!} !>> 
signifxing some attribute or attributes. 

General names whereas a general teim can b(‘ 

and uniquely des- i , 

criptive names, atlimicd in the same sense ot a numlier 
similar yet differ- designation or a signiticant 

singular term can be affirmed in the same 
sense of one thing oid> ' 


A general name can be transformed into a nnicincix 
descriptive name by means of some individualising preli\. 
A general name ‘ Man ’ i& a general term but ‘this man’ 
is a singular term. Here tlie addition 
c3k singular of the individualising prefix ‘this’ has 
transfonnod the Reneral term ‘man’ 
P**®*^^- into a uni(|uely descriptive term. 

According to Welton such terms as ‘Conqueror of 
England ’ or ‘Emperor of Switzerland’ are general names. 

The tei’in ‘ Conqueror of England ’ is 
Anamemaybe Reneral, though applicable to William 
general if it refers I only, because it is potentially 
^nary objeets applicable to others, that is, it is conceiv- 
able that there might be other conquerors 
of England as well. The term ‘Eniperor 


A name may be 
general if it refers 
to possible or ima- 
^nary obleets 
haring a common 
meaning. 
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of Switzorln iid^ is also jroiioral, thoujjh Switzerland had no 
emperor, beeaiise it is eoneeivahle that a nniiiber of 
Ix'Tsoiis might or may be emp(‘rors of Switz(»rland. 

‘‘ In class-terms the unity which in individual names 
is one of application is restricted to content or meaning, 
t r f application it is overshadowed by the 
unity of a general idea of phiralily ^ (\\ eltoii). This means 
dual^nam" general term is ai)plicable to a 

number of objects because they h'*ve a 
common content and such a content giv(‘s unity to a general 
term, while a singular term, since it applies to one thing 
only, ])rovide« us witli an exampl<‘ of unity in application. 


Collective and Distributive Terms 

Keynes defines a collective nam(» as “one which is 
applied to a group of similar things 
defined^*^^^ regarded as constituting a single wholc/^ 

(\g, army, navy, the Himalayas, alphabet, 
library, the House of Commons, etc. 

The constituents of a group which can have a collec- 
tive name must bear a resemblance to each other. A for- 
tuitous concourse of heterogeneous objo(‘ts cannot have 
j. , .. a collective name. Tt is wrong to con- 

general and singu- trast collective names with general 
ar names. names, to regard them as a sub-class 

of singular names, to postulate a three-fold division 
into singular, collective and general, since a collec- 
tive name may be cither singular or general. A collective 
term is not a distinction within the class of terms singular 
and general. 
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There arc collective names which are similar to pro- 
per names, such as the Himalayas, the Alps, the Pyrenees, 
etc. There are other collective terms 
CollectiTe terms which are of the same nature as uni(iiiely 

may be either pro- descriptive names or sisniheant siiimilar 

per names or sig- in.., 

nificant singular names, i\q. th(* British nav>, the Sanskrit 

narael^*^ general .^ipj^abct, Hindu society, etc. ‘'Hie 40th 

Regiment of foot ’ is u singular 

(ollective name, but the term ‘n'giment^ is a general 

collective name, because there are numerous regiments 

and the term ‘regimenP can be applied to (*ach of them. 


Such terms as water, gold, silver etc*, arc^ substantial 
terms and are collective in a peculiar sense : they reler 

SabBtaatialterms homojrondty in spite of indefinite 
collective and ge- divisibility. According to Keynes such 
"®*^*** collective terms as water, gold, etc. are 

not singular but general, since water or gold admits of 
variety. 


Though .w^* cannot assert incompatibility between a 
collective and a general term, yet there is a real distinction 
between the collective and distributive 

be?Ueen‘!!oliecUTe 'i*’® “When wc nsc a term 

and distributive collectively our assertion will only apply 

use of names ex- . , , i i i 

plained by exam- l^he group as a whole ; when we use 

it distributively we assert something 
about each member of the group individually.^ (Welton 
and Monahan). When we say that ‘the British govern- 
ment has decided to enter into an economic agreement 
with the United States^ we use the term ‘British govern- 
ment collectively. But when we say that ‘the British 
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govcrnmeiit are trying to settle a dispute between the 
employers and the employed^ we refer to the members 
constituting the government distribiitivcly, and here the 
term ’the British government^ lias its distributive, use. 
Again when we say that all the books on the shelf weigh 
10 seers/ wo use the term ‘all the books^ collectively, but 
wo use the term distributively when we say that all the 
books on the shelf arc text-books of logic.^ Again, ‘all 
the angles of a triangle are eojual to two right angles^ is 
a proposition exemplifying the collective use of the term* 
‘all tlio angles/ while the same term is used distributively 
in the proposition ‘all the angles of a triangle are less 
than two right angles/ 


Concrete and Abstract Terms 

ifill states that “A concrete name is a name which 
stands for a thing; an abstract name is a name which 
stands for an attribute of a thing/^ 

tracV^and^oncrefo definition of Sliirs is acc^ep- 

names given by t(»d, then his view that such terms as 
Logicians. < i . » « u i ■ i- . 

white, red , etc., that is, adjectives, are 

concrete becomes untenable, since such terms arc names 

of attributes.': 

Weltoi/s definition of concrete and abstract terms is 
better, since it avoids this confusion. According to him, 
“A concrete term is the name of an 
the*duKonb2! object,” while “an abstract term is the 
tween concrete name o£ an attribute considered by 
and abstract. itself.” If this definition is accepted 

then all adjectives, which arc names of attributes, no 
doubt become concrete, since when we think of white, 


tween coi 
and abstract. 
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red, etc. wc think of them as attributes of 
certain objects. But when an attribute is considered 
by itself without reference to something of which it is the 
attribute, the name of such an attribute may be called 
an abstract name, o,g. whiteness, virtue, squareness, trian- 
gularity etc. Attributes always belong to objects but they 
may be thought of either in relation to theni or by them- 
selves. In the former case they are concrete, in the latter 
they are abstract. From the metaphysical point of 
vi<^w substance is that which has attributes, while 
an attribute is that which belongs to some substanc<\ 

4i 

It is possible* fo%men to think of attributes as residing 
in some subject or to think of them without reference to 
any subject. The latter process of thought is called abs- 
traction. When we say ‘Milk is white" we think of the 
attribute ‘white^ as a characteristic of milk, and therefore 
the term white' is concrete. But when we say ‘whiteness 
is a pleasant colour,' we think of whiteness by itself and 
therefore ‘whiteness" is abstract. But we should consider 
another matter in this connection. There may be attri- 
butes of attributes, that is, an attribute may be a subject 
which is qualified by attributes. An attribute which is 
thus qualified by attributes is regarded by some as con- 
crete* ; e,g. in ‘virtue is desirable,' ‘whiteness is pleasant to 
look at,' ‘patience is praiseworthy,' Virtue,' ‘whiteness,' 
and ‘patience' are said to have been used concretely. So it 
may be said that some terms are always concrete, e^g, man, 
Philip, Calcutta, the best Indian ; while others may be 
cither concrete or abstract according to use, whiteness, 
virtue, colour, patience etc. To meet this necessity 
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Keynes gives ns a modified definition of concrete and abs- 
tract terms. 


1 According to him, abstract name is the name of 


Modified defini- 
tion of abstract & 
concrete names by 
Keynes. The real 
distinction is not 
between abstract 
and concrete terms 
but between abs- 
tract and concrete 
use of terms. 


anything which can be regarded as aii^ 
attribute of something else (whether it is 
or is not itself a subject of attributes), 
while a concrete name is the name of 
that which Cannot be Regarded as an 
attribute of something else.T I roni 
what we have said above it will be clear 


that the distinction between concrete 
and abstract terms is not absolute. But if we want to 


make them exclusive, we should distinfenish b(»tweeu the 
concrete and the abstract use of terms. 


An abstract term may bo the name of 
of^bstoetni^es* an attribute, c.g. colour, virtue, white-. 

ness etc. It may be the name of a 
universal, which according to Joseph should iiot be regar 
ded as an attributive name, €,g. humanity, triangularity, 
squareness etc. An abstract term again may be the name 
of some relation, paternity, equality, causality, reci- 
procity, identity etc. 

It is held by logicians that conen^te and abstract terms 

Abstract and generally go in pairs ; e.g. beautiful — 
concrete terms go beauty, powerful — power, white — white- 
n pairs. ness, strong — strength, man — humanity, 

triangle— triangularity, father— paternity, etc. In all these 
cases the first term of each pair is concrete, while the 
second is abstract. 

We may here observe that proiier names, ‘ though they 
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do not indicate the possession of any 
concrete!*^ names concrete terms. But the 

objects designated by proi)er names can 
be thought of as i)ossessing attributes. Objects which 
have proper names have ])otciitial attribiitCvS. 

Welton points out that from the grammatical point of 

Grammatic il adjectives are concrete terms, whih' 

psychological and abstract nouns are abstract terms, c.g. 

Hnctfon’^*'betwten Sood— Roodn(!ss. From the i)sycliolos;ical 

concrete and abs- point of vu»w abstraction involves a 
tract terms. ^ 

process ot thought by which attribut(‘s 
are separated from th<^ objects to which tliey Ixdong. 
Attributes signified-by abstract terms, therefore, may be 
thought of by themselves without reference to objects, 
while a concrete term implies objcicts thought of as posses- 
sing attributes. Every class name such as man, dog, etc. 
stands for a concept whicli is formed by abstraction. This 
however is not a reason for regarding every class name 
as abstract, as Locke did. Psychological i)rocess should b(» 
distinguished from logical implication. From tlie meta- 
physical point of view concrete names are given to sub- 
stances, or objects having attributes, or to wholes liaving 
parts, while an abstract name is given to attributes belong- 
ing to substances, or to parts which arc the parts of a 
whole, when such attributes or parts are considered by 
themselves. 

Substantial names may be either general, c.g. man, 

. house, etc., or singular, e.g. the House 

Discussion as to ^ tit 

whether abstract Commons, John, James, etc. But 

larTgOTerri!**"’ controversy as to 

whether abstract names are singular or 
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j^orieral. i Aceordinj;: to Mill such abstract terms as admit 
of variety are general ; e.g. colour, because thci'c may be 
ditterent colours ; whiteness, since* there are different 
shades of whiteness ; virtue, because there arc different 
kinds of virtue ; while those abstract terms which do not 
admit of variety arc singular, e.g. milk-whiteness, visibi- 
lity, s(iuarencss, c(|ualifcy etc. Jhit Welton rightly points 
out that whiteness and milk-whiteness should both be 
regarded as singular, since both whit(‘noss and milk-white- 
n(*ss refer to one attribute only. Some logicians have 
therefore regarded all ab .-tract names as singular. At 
any rate those logicians are really in the wrong who hold 
that all abstract terms are general, on the ground that every 
attribute may be [lossessed by a number of objects ; for 
we give abstract names to attribules not because they 
belong to objects but because they an* thought of by 
themselves. But it is undeniable that when concretely 
used abstract names may be general ; e.g. in ‘some* virtues 
are more praised tliau others,^ ‘all yellows are pleasant 
looking^ the terms ‘virtue' and ‘yellow’ are used in a general 
sense. So in deciding whetluT an abstrac't term should 
be regarded as general or as singular we must be guided 
by its use in the particular instance ; no merely formal 
rule can be framed. From the above discussion it is 
ch*ar that the distinction between abstract and concrete 
terms is based upon grammatical and psychological 
grounds rather than upon logical considerations.' 

Positive and Negative Terms 

According to Keynes, “A positive nam^c implies tire 
presence, in the things called by the name, of. a 
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certain special attribute or set of attri- 

Oefinition of l>ntes, while a negative name implies 
positive and nega- , . , « ,, „ 

tive terms. t'lc absence ot one or other ot certain 

specified attributes/^ Wclton, show 
the distinction between positive and negative termsi says, 
’‘A positive term implies tlie ])resence of an attribute, or 
gronj) of attributes, and a negative term simply implies 
tlu; absence of the attributes connoted by the correspond- 
ing positive term, but implies the presence of no attri- 
butes whatever/^ The distinction between positive and 
negative terms may be brought out by contrasting pairs 
of contradictory terms, 'rhus if A is positive, not- A 
is negative ; white is positive, not-white negative ; 
good positive, not-good negative ; man positive, not- 
man negative. “All terms whatsoever 
Examples. which imply attributes which cannot 
co-exist in the same subject are in- 
compatible/^ This incompatibility can be expressed by 

^ Various kinds c ontradictory , contrary, or 

of incompatible repugnant terms. We shall explain 
the different kinds of incompatibility 
by means of examples. 

The distinction between a positive and its correspond- 
ing negative term is wrongly regarded by some as purely 
formal. This distinction, as we have 
The meaning remarked, is brought out by contradic- 

of contradictor tory terms — A and not-A, white and 
terms as exempli- , . 

lying the distinc- not-white, etc. ^Two terms are contoa- 
Uv" an7®neg?ute they are. , fixolasive and 

toms. t bgether co^r a pattigujac -Universe of 

disconraej .Thus *\yhi te* and ‘not-white’ 
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aro exclusive and yet exbaustivo, covering the whole 
universe of colour. Similarly ‘ inan/. and Siot> ma.n^ are 
(‘xchisiyo. aod. they togethcri^cxhaust— the- universe i)f 
living things. 

There is a good deal of controv(‘rsyas to the nature of a 
negative term. We may here remark that two incom])a- 

Some further terms cannot he i)redieated of 

remarks upon con- the same subject. iTwo contradictory 
terms can neither both be trii(‘ nor both 
be false of the same subject at the same time. A man 
cannot be both an Indian and a non-Indian at the 
^aine time, and he must cither be an Indian or a 
non-Indian. Now, what is the meaning of a negative 
term, say, not-A ? -.Vccording to ilill, if a positive term 
is significant, the corresponding negative term must also 
be significant, because the non-possession of an attribute 
is itself an attribute. Thus if A is significant, iiot-A is 
also significant. According to Aristotle negative terms 
are logical figments, they are names indeterminate. If 
not-A means nothing, then such a term cannot be predi- 
cated of any subject and is therefore useless. Wclton 
also holds that a negative term simply signifies the 
absence of the quality implied by its corresponding posi- 
tive term. From the formal point of view a negative 

17 11 l^^rm is indefinite and infinite, because 

rormally nega- 

tive terms inde- not-A does not signify any attribute in 
Unite and inllmte. signify an infinite 

nnmber of attributes not signified byA ; e.g. if A implies 
‘rod/ then not-A may imply not only white, blue, but also 
virtue, square, triangle, man, dog etc. But from the mate- 
rial point of view a negative term cannot be* regarded as 
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cither indefinite or infinite. ‘Xot-whito^ means any colour 
other than white and also refers to a limited universe of 
discourse, ri\. colour. ‘Xot-whitc’ does not mean virtue, 
justice, square, and everythim; else which does not possess 
the attribute ‘white’. It means a colour which is other than 
white. So Bradley says that every nejjation has a positive 
backijround ; such a positive mean- 

BHt from the however is not explicit in a neeia 

material point of , , ^ ^ 

view negative tioii though it is referred to by it. 

canT* aml^^every also points out that a nei;ation 

negation implies |g neither indefinite nor infinite. If ‘not- 
a positive back- n , . 

ground. heavy may mean yellow, then it is not 

the (‘ontradictory of ‘heavy’, rsiiUH* i;old 
is heavy yet yellow. Keynes also holds that sinc(‘ ne2:a 
tioii always impli(‘s a particular universe of discourse, 
it cannot be meaningless, because it has a definite deno- 
tation, that is, can be interpreted as indicating a definite 
number of obj<H*ts. Thus ‘not-white’ denotes or indicates 
all the colours other than white. We cannot tlK'refore 
agree with Welt on that a negative term implies tlu' 
absence of some attribute and not the presence of any 
attribute whatever. We should ratlu'r simply say, with 
Keynes, tliat a negative term implies the absence of some 
specified attribute. 

The fact is tliat to understand clearly the meaning of 
a negative term wo must regard it as the prc'dicato of a 

The meaning of When wc say that ‘this man 

a negative term is not tall’ wc certainly do not mean 
can be understood i i , , 

If wo regard it as that he has no quality at all. What we 

** * mean is that he has a certain height 
which is in<k>inpatible with that which 
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wcj call tall. Ill passing wo may remark that Keynes 

holds that even froih the material point 
Keynes’ view ... ^ . 

regarding negative view we may regard a negative term 

an™ndefinite*”*^* indefinite and infinite. Thus non- 
moraF can be ])redicated ' of man, dog, 
stone, heavenly bodies etc. But this is an exception and 
such a term is not restricted to any universe of discourse. 
Our general remark that from the material point of 
view a negative term is significant holds good none the 
less. Joseph is however right in holding 
logicaPy^^iseies™* (lower is not-white’ 

means the same thing as ‘this flower 
is not white,' it is useless from the logical point of view 
to use negative terms. 

[language has devised terms which have the appearance 
of negative terms but which cannot proiierly be regarded as 


Some terras- 
negative in ap- 
pearance but posi- 
tive in meaning. 


negative. Such distinctions as happy — 
unhappy, pleasant — unpleasant, conven- 
ient — inconvenient, holy — unholy, sincere 
— insincere, sensibh* — senseless, fortune 


— misfortune, etc., are necessary from the; practical point 
of 'dew. None of these pairs, however, is an example of 
contradictory terms, because they are not exhaustive. 
Between ‘pleasant^ and ‘unpleasant’ there may be an in- 
different stat(^ of feeling. Again ‘unhappy’ docs not merely 
mean absence of liappiness but it also means the presence 
of pain. Similarly ‘unpleasant’ has a positive meaning. So 
these terms may be regarded as positive, though negative 
ill appearance. Mill remarks that ‘ idle ’ is a negative 
term because it means ‘no^active’, and similarly ‘ sober ’ is 
a negative term meaning^‘not drunken’. But we may 
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point out that botli ‘idio’ and ‘‘‘obor’ have a positive mean- 
ins:, each iniidyini^ some particular state. Mill is wronij 
in re<JCardins sncli terms ns nejrative. 

IntlieeiM* oF loniul contradiction, if we know one 

t(Tm, we know tln^ other as well. If wa* know A, 

VT know its contradictory, not-A. 

regarding tormal It wc know Cjreen we know its contra- 

and material eon- dictorv, not-a:reen. l>iit in the case of 
tradiction 

material contradiction, which is jiot 
contradiction proi)er, this is not so. If a thine, is 
not firreater than another thine:, it need not be smaller 
than the latter but may be (‘qiial to it. Similarly if a 
man is not pleasant he need not be unpleasant. Such 
terms as rijrht — left, male — female, his:h — low, £?ood — bad, 
happy — unhappy are example s of material contradiction. 
The formal contradictory of a positive term is obtainc'd 
by i)refi\ing ‘not^ or ‘non' to it. The contradictory of 
hapi)y is not-happy, of A, not-A. 

Two terms are usually sp ok^^ as ^0 one 

another when they denote things which ca n bg..jfigarded 
^ as standing at oppos ite ends of s ome 
terms? ” * ® ^ ^ (^finite Rcalc ill the universe to^rhieh 
r^crcnce4s-madc.^' ^Kevnes). Thus con- 
trary terms show extreme divergence, first — last, 

male— female, black — white, right — left, wise — foolish etc. 
Contrary terms though exclusive are not exhaustive. A 
thing may be neither black nor white, but green. Two 
contrary terms, being incompatible, cannot both be true 
of thp .-^ame subject, but neither need be true of it. A 
man cannot be both to my riglit and to my left, but he 
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Repugnant 
terms need not 
be logically dis- 
tinguished from 
contrary terms. 


may be neither to my right nor to my left. But of two 
(OKtradhtonj terni'^, one must be true of a subject. i 

A distinction is drawn between contrary terms and 
terms which are simply repugnant. Two contrary terms, 
according to strict definition, must si and at opposite ends 
of a scale. But there are terms which are incom]iatiMe, 
vet do not stand at opposite ])oles of a 
partic’dav universe of discourse. Thus 
black and white are opposite, while 
green and red, though incompatible, do 
not stand at o])posite ends of a scale 
Thus green, red, white arc repugnant t(‘rms. Similarly ‘not- 
gold’ may imply silver, copper, iron etc,, which are neither 
contrary nor contradictory but' are repugnant* Logicians 
generally ignore the distinction between contrary and 
repugnant terms, since both alike are exclusive and yet 
not exhaustive. Following the general opinion, we may 
regard both repugnant and contrary terms as contrary. 
Tlius Ave may regard both white and black, and green 
and red, as pairs of contrary terms. 

C.A privative term implies the absence of an attribute 
in a subject capable of possessing it. A privative name, 

„ . , according to Mill, is equivalent in its 

Privative terms. . ^ , 

signihcation to a positive and a 
negative name taken together. Such terms as blind, 
deaf, dumb, lame are privative terms. We call a person 
deaf because he lacks the capacity of hearing which 
we exfject a human being to possess. AVe do not call a 
stone or a tree deaf. A man who is devoid of sight is 
called blind, and this term is privative because he might 
conceivably have had sight. A privative term means 
two things, vi\. the absolice of a certain attribute and 
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the presence of others from which the presence of the 
former might naturally be expected. Such terms as 
unhappy, ignorant, cruel, unkind may also be regarded 
as privative. We call a man unkind, since, though 
kindness is a quality he might possess, he lacks it whem 
he is unkind. From the logical point of vi(»w privative 
terms liave no importance because tlicy rest ui)on the 
psychological fact of expectation. \ 

f 

Absolute and Relative Terms 

Terms arc further classified as Relative and Absolute 
or non-rclativc. Mill prefers to avoid the term absolute*’, 

since it has a good deal of metaphysical 

relaUvrand“ab8o^ significance and nnccjrtaiiity. Such 

lute terms, with terms as father, son, like, unlike, (Mpial, 
examples. 

unequal, ruler, subject, husband, wife, 
partner, friend, (^tc. are relative terms, while* man, 
dog, house, tree, etc. are absolute terms. According to 
Keynes, “A name is said to be relative, when, over and 
above the object that it denotes, it implies in its 
signification another objeot, to which in explaining its 
meaning reference must be made.” So it may b(* said 
that relative terms go in pairs. ‘Father^ implies ‘son’, 
‘husband^ ‘wRV ; similarly like im])lies like, equal ecpial, 
uneciual unequal friend friend, and so on. Mill says, 
“Fvery relative name which is predicated of an object, 
supposes another object (or objects), or which wo may 
predicate either that same name or another relative name 
which is said to be the correlative of the former.” Thus 
son is the correlative of father and father of son. Each of 
the two related terms is called The correlative of the other. 
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There is a common ground or basis upon which corre- 
lative terms rest. According to Mill, “All that appears 
necessary to account for the existence 

Correlative rolativc names, is, that whenever 
terms have a com- 
mon ground. there is a fact in which two individuals 

are concerned, an attribute grounded on 

that fact may be ascribed to either of these individuals.^^ 

This attribute or ground of relation of two correlative 

t(Tins is called by the Schoolmen the fnndantetUum rcid' 

The ground of relation between two partners is the 

fact of ])artnershii), b(‘twecn two friends friendship, 

between husband and wife the fact of the marriage tie. 

Thus, according to AVclton, “Paternity and sonship are 

not two ditterent facts but the same fact viewed from two 

different sides and connoted both by parent and by 

son’\ Though 'friend^ and ‘like^ are relative terms, 

‘ fricndshii/ and ‘likeness’ are not, since 

Helation ac- the grounds of relation. Ac- 
cording to Mill is 1 . 1 

an attribute. cording to Mill a relation such as patcr- 

^ nity, likeness, friendship is an attribute 
lik(» any other attribute, say, whiteness, goodness, redness 
etc. “To predicate of A that he is the father of li, and 
of B that he is the son of A, is to assert one and the 
same fact in different words. Father connotes the fact, 
regarded as constituting an attribute of A ; sou connotes 
the same fact, as constituting an attribute of 

Relative terms are general, because every relative 
term admits of a variety of instances, 
eeiwral*^^^ terms many persons may be regarded 

as father^ 
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Jcvoiis argues that since water is related to its consti- 
tuent elements, gas to coal, a tree to the soil, every 
term is in a sense r(‘lative. We cannot understand th(» 
meaning of a term except by distinguishing it from 
another term. The psychological law of relativity also 
tells us that we can understand a parti- 
Jevon^”™wTliat <^^dar state of mind only when we relate 
all terms are to other mental states. Moreover-, 
every term implies its contradictory — 
A implies not-A, white not-white. All notions and 
all things are thus relative. Nevertheless Jevons 
admits that when we call a term relative, we 
mean a special kind of relation which it bears to another 
term. Keynes, in rejdying to Jevons, holds that when wo 
regard a name as relative we do not mean that the 
object it signifies cannot be thought of without 
some other object, or that it depends upon other objects, 
but we mean that the signification of a relative term 
cannot be understood without reference to something else 
which is called by 9, correlative name, as in the case of 
father and son. Thus we can agree witli Joseph that 
only the totality of existence is absolute from the meta- 
physical point of view, but from the logical standpoint 
we can regard such terms as man, house etc. as absolute, 
since we can understand the. meaning of the term ‘man’ 
without direQt reference to the meaning of any other par- 
ticular term. 


Particular and Universal Terms 

Mr. Russell and some other logicians have drawn a dis- 
tinction between particular and universal terms. From the 
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logical point of view this distinction is important because 
it is concerned with the form of propositions. Accord- 
ing to Wclton and Monahan, “JTor logic a particular 
term is a term which is not the relating element in a pro- 
position, while any term which is a relating element in a 
proposition is a iiniversal.^^ This will be clear if we 
consider some examples. In the proposition ‘Socrates 
is honest^ the relating element is ‘honest^ and therefore 
it is universal, and ‘Socrates^ is a particular term because 
it is not the relating element in the proposition. This 
is an examph' of monadic or one-termed relation, *.c., 
an attribute, since the relating element -in the proposi- 
tion is related to one term only. In the pi*oposition 
‘this book is on the table^ the Term ‘on’ is the relating 
element and is universal, while the terms ‘this book’ and 
‘the table/ arc particular. Here the relation is diadic or 
two-termed because the term ‘on’ redates two terms, rh, 
‘this book’ and ‘the table.’ In the lu’oposition ‘three is 
between two and four’ the relating element is ‘between’ 
which is universal, while the terras ‘two, three, four’ are 
particular, ifcre we have an example of triadic or three- 
termed relation, because the term ‘between’ relates three 
terms. Similarly we can have four-termed or tetradie 
relation and so on in more complex propositions. We 
owe to Russell the formulation of the symmetrical 
hierarchy of relations which we have exemplified here. 

Univocal, Equivocal and Analogous Terms 

A term may be used univocally or equivocally. Uni- 
vocal and equivocal terms are not two distinct classes of 
terms, but they represent two different modes of using 
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term.s. According to ilill, “A name is univocal or 
appli(id univocally with respect to all things of which it 
can be predicated in the same sense ; it is equivocal or 
applied eciuivocally as respects those things of which it 
is predicat(‘d in different senses/^ Thus man, house, tree 
are univocal terms, while hie. light, foot are equivocal 
terms. ‘File’ may m(*an either a steed instrument or a 
line of soldiers. ‘Foot’ may mean either infantry or 
a unit of measurement. Owing to ecpuvoeal use of 
terms many fallacies are committed. In logic we must 
always avoid equivocation and must us(i a term in the 
saiiK' sense throughout a discourse. 

(An analogous term is predicated of two things not in 
the same sense but in similar signification, oaj, brilliant 
light, brilliant man ; a high mouiitaiii, a high sound; the 
foot of a man and the foot of a mountain^ In the first 
pair of examples the term ‘brilliant’ is us(‘d almost etpii- 
vocally. The point of similarity is that in the case both 
of light and of man the term ‘brilliant’ signifies sonic 
excellence. When we speak of a foot in reference to 
a mail and to a mountain, analogy is to be; sought in th(^ 
faet that ‘foot’ implies that on wliich something stands. 
Owing to the metaphorical use of language we often 
reason falsely. 

The distinction between siniple and composite terms 
is nothing more than the distinction between single-worded 
and many-worded terms. A single- 
composite terms. worded term is simple, e.g. John, house, 
library, etc., while a many-worded term 
is composite, e.g. the House of Commons, the King of 
England etc. 



Concluding Remarks 

In discussing terms we have always borne in mind 
that a term on its subjective or epistcinic side stands for 
an idea or notion, while on its objective or constitutive 
side it stands for some* obj(*ct or objects, and also that 
a term is not a unit of language only but that its logical 
importanc(* consists in its being a part of a proposition, 
of which it is an clemei t. AVe have not discussed the 
distinction between connotative and non-connotativc terms 
in this chapter, sinc(* the imi)ortancc of the topic requires, 
as it appears to us, a more comprehensive discussion in 
a separate chapt(*r. 



CHAPTER II 


INTENSION AND EXTENSION, CONNOTATION AND 
DENOTATION, CONNOTATIVE AND NON-CONNO- 
TATIVE TERMS 


The Meaning of Intension and Extension 

‘Losrioians have used the terms intension, connotation, 
intent, comprehension, depth, implication and force all in 
the same sense. Similarly they have regarded the words 
extension, denotation, extent, sphere, breadth, ai)plica- 
tion and scope as synoiiymons' The terms that are in 
most general use are intension and connotation, extension 
and denotation. Before Mill the words intension and 
extension were in vogue, but Mill [jreferred connotation 
and denotation in view of the convenience of the corres- 
ponding verbs ‘connote^ and ‘denote.^ 


^he meaning of every geiuTal concrete name has two 
aspects. On the one hand it indicates a number of objects, 

A term denotes implies certain attri- 

things and con- butes which are common to those objects, 
notes attributes. rni . i? xt_ 

I neso two aspects of the meaning 
of a name may be referred to by the employment of the 
words Extension and Intension. So it is said that a term 
connotes attributes and denotes things. According to 
Mill a name denotes objects directly and connotes attri- 
butes indirectly. But this view cannot be approved, 
since a number of tilings are referred to by the same 
name because they possess some common attribute or 
attributes.) 
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Keynes distin- 
guishes between 
conventional in- 
tension, which is 
connotation, sub- 
jective intension 
and objective in- 
tension or com- 
prehension. 


v^Thp uso of tho terms intension and connotation in the 
same sense has resulted in a good deal of confusion in 
logic. ) There has been, in consequence of this, a djpprcnce 
of opinion among logicians as to whether certain terms are 
connotative or not. Keynes uses the term 
intension in its gcuieral implieational 
sense and points out that a distinction 
should be drawn between the various 
senses in which the term intension has 
been used by logicians, name, he 
points out, may have conventional in- 
tension, which is synonymous with connotation in the 
sense in which the term connotation was used by Mill. 
Besides conventional intension, a name may have sub- 
jective intension as well as objective intension or com- 
prehension. For the progress of science 
it is necessary that terms should have 
fixed meaning and that their meaning 
should be fixed by convention or agree- 
ment. According to Welton, if the 
intension of a term is not fixed, language will cease to 
be capable of the communication of anything like exact 
thought.') So Bosanquet says : “ Surely the (luestion for 

logic is never what a name means for you or me, but 
always what it ought to mcan,^' He also says that 
identical reference is the root and essence .of the system 
of signs called language. 


The necessity 
of fixing the 
meaning of a term 
by convention. 


CSVliat then do we mean by conventional intoision or 
cooQOtittion> subjective intension and objective intension 
ijij? eom^r^ension ? ) ^hose attributes which are by 
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ngrocment supposed to be essential 

The distinction attributes possessed in common by all 
between conven- 
tional intension, member,-, of the class oE objects denoted 

sronr'and ibjec- !»■ « form the conventional 

tive intension ex- intension or Connotation of that name. 

plained by illus- . , 

tration. I lius animality and rationality are the 

conventional intension or connotation 
of the term ‘man’, since these attributes have been 
acc(‘i)ted conventionally as the essential attribute^, of 
man. Hut subjective intension, unlike conventional 
intension, is not tixed but variable. A term may sngge'-t 
a different s(*t of ideas to different men or to the same 
man at different ])oints of time. Thus the term ‘rose’ may 
sucsiest to an ordinary man a set of ideas or altribntos 
different from those which the same ierm will siigcrest to 
a botanist. The subjective intension of a term is its in- 
teii'^ion as it appears to a particular subject or subjects. 
From this point of view oven a proper name has inten- 
sion, because it is associated with certain attribnt(‘s in 
the mind of some persons. Tims to a mother the name 
of her son suggests various attributes. We may further 
<lraw a distinction between (Conventional intension and 
subjective intension on the one band and objective 
intension or comprehension on the other. The objec- 
tive intension of a term consists of all those attributes, 
known and unknown, which arc possessed in common 
by a number of things denoted by the same name. Thus 
besides animality and rationality men have many otlier 
common attributes, such as corporeity, the capacity to 
move, animal Kfe, human form etc. ; all these attributes 
pos.ses8od in common by men make up the objective 
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intension or comprehension of the term man.) M o may 
note that from the logical point of view siibjeeti\e inten- 
sion is not important. 

Sigwart's distinction between empirical, metai)hysical 

and logical concepts corresponds to Keyn(»s\ distinction 

between subjective intension, objecti\e 

The above dis- intension and conventional intension, 
tinction recognised 

by other Logicians. Bosanquct s distinction between the ob- 
i(*eti\c reference of a name and its con- 
tent for th(‘ individual mind corresponds to the distinction 
l)(*tw('en conventional intension and subjective intension. 
Logicians have usr^d the term eonnotation in the sense 
of subjective intension and objective intension as nncU 
as of conventional intension indiflm'iitly, and there 
has been a good deal of* unnecessiry eontrovcTsy owing 
to the failure to understand pro[)crly the iiK'aning of 
connotation. 

A distinction may also be drawm beh\eeii e\t(*nsion and 
denotation, ^iy the extension or subjective extension, as 
Keynes puts it, of a name we moan all 

tween^e^tension^ things, real ov fictitious, to which 

denotation and name may be applied. Thus the 
exemplification. , t , 

subjective extension ('f tlu* term man 

signifies all the things, real or fictitious (such as the 

characters of fiction etc.X to which the name may be 

applied. But the denotation of a term consists of all 

those real things to which the name may b(‘ applied. 

Thus the denotation of the term ‘man’ consists of all 

human beings, dead, living and to be born, to which the 

name ‘man’ is applicable. If this distinction is borne in 
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mind wo shall understand that such terms as "centaur^-, 
‘demigod\ Vinged horse/ have no denotation though they 
havesnbjoetiv(‘ extension. The exemplifications of a term 
are not e<)-extensive with its denotation. To exemplify 
the term ‘man^ we need only adduce a few ty])ical in- 
stances. Exemidilication thus excludes many individuals 
to wliich the name in question may bo properly applied. 
Th(' denotation or objective extension of a term always 
has reference to a particular uni v^erse of discourse.’ 

Keyn(*s makes the above distinctions clear by the 
following apposite example. A metal is defined as an 
element which may noplace hydrogen in an acid and 
form a salt. This definition of a metal constitutes the 
connotation of the term metal. All those things, such 
as gold, silver, iron, copper, brass etc., which have the 
above property constitute the denotation of the term 
metal. Thus the denotation of a term is detci’inined by 
its connotation. The comprehension of th(i term metal 
consists of its connotation together with other properties 
which are also common to all metals, such as fusibility, 
metallic lustre, a high degree of opacity and the property 
of being good conductors of heat and electricity, etc. We 
may however exemplify metals by citing only a few ins- 
tances, such as silver, iron and copper, which possess all 
tlie attributes common to metals, ^pere silver, iron and 
coppcT are exemplifications of the "term metal. Similarly 
a triangle is defined as a plane figure bounded by three 
straight lines. This definition of a triangle constitutes 
its connotation. The denotation of the term triangle 
signifies all those figures to which the name triangle is 
applicable. Its comprehension consists of such proper- 
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.ties as being a plane figure bounded by three straight 
lines, having three angles which are together equal to 
two right angles, and having every angle less than two 
right angles. AVe may exemplify triangle by pointing 
to a few triangular figures. AVe may note that whether 
we begin with the counotation or with exemplifications of 
a term we can arrive at its (‘ompn^hemsion and denota; 
tion. 

Inverse Relation between 
Denotation and Connotation 

We arc now in a position to undcrstand/i^)w far^ the 
liroposition that the denotation and connotation of a term 
vary in inverse ratio can lx; maintained. 

The proposition This doctrine means that if the connota- 
tliat the denotation . p . . i i , 

and connotation of tion of a term is increased or decreased 

a term vary in an denotation decreases or increases 

inverse ratio to ^ 

each other cannot in proportion, and if its denotation is 
be accepted in its . j i i . 

mathematical form increased or decreased, its connotation 

proportionately decreases or increases. 

This statement cannot be accepted in its mathematical 
form. We can speak of doubling or halving the 
denotation of a term but it is nonsense to speak of 
halving or doubling its connotation. Bosanquet points 
out that when we add to the connotation of the term 
man’ the attribute white/ its denotation decreases 
much less than when we add to the connotation of the 
term ‘man* the attribute ‘red-haired,’ since there are 
many more white men than red-haired men. If this 
is true then with the increase of the connotation of a 
term its denotation does not decrease proportionately. 
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If WO neglect mathematical nctniracy the proposition 
that the denotation and connotation of a term vary 
inversely holds good w'ithin certain 

certain If we enhance the connotation 

limits the denota- 
tion and connota- of the term ‘triangle^ by adding tlu‘ 

inveraely*'^'" l>roi)(>rty of having thvvo e<]iial sides, 
its denotation diminishes, since we 
tlien liave to omit those triangles, scalene and isosceles, 
which have not thre(‘ ecpial sides. Again if w<‘ 
increase the connotation of the term ‘mountain’ by ad- 
ding the pro|)erty ‘Asiatic/ we diininisli its denotation, 
since in this case w<* exclude non-Asiatic mountains. 
Similarly the denotation of ‘white man ^ is less than tlie 
denotatioji of ‘ man’. Again if wa take a term whose 
denotation includes both men and all the lower animals, 
its connotation will be less than that of the term ‘man/ 
for it will not iiu'liule rationality. Again if we enhance^ 
the denotation of the term ‘c(|uihiteral triangle’ l)y add- 
ing to it all other triangles which are not eciuilateral, 
its connotation diminishes, since y,v have to omit the 
attribute of having three equal sides. Again if w<* 
enhance the denotation of the terju ‘Indian’ by adding 
to it all men who arc devoid of Indian nationality, th(*n 
we diminish its connotation by omitting th(‘ attril)ute of 
having Indian nationality. 


liut it is not always true that if we increase the con- 


notation or denotation of a term, its denotation or conno- 


The limits of 
the law of varia- 
tion. 


tation decreases. Thus if we increase the 
connotation of ‘triangle’ by adding the 
attribute of having its three angles 




c(iiuil to two right angles, its denotation does not 
diminish. So also if we enhance the connotation of tlui 
term ‘ man M)y the addition of the attribute ‘mortality/ 
its denotation does not decrease. As^aiii if the demota- 
tion of ‘riverMiicreases by the birth of new rivers, its 
connotation docs not diminish. The birth or death of 
every child docs not decrease or increase the connotation 
of tlie term ‘mar/. Has the community less connotation 
than the individual? asks Bradley. Bosanquet also 
holds tliat the connotation of the term man is not less 
than the connotation of the term Frencliman or English- 
man, since humanity includes ‘ Erenelimanity,’ ‘English- 
manity^ etc. To limit the proposition that the denotation 
and connotatiem of a term vary irivers('ly, Welton states, 
“The idea of an opposite variation of (*onnotation and 
denotation is only applicable to classes which can be 
arraiig(*d in a series of varying gruierality, so tlial each 
smaller class forms a part of the next larger; such as 
figure, plane rectilineal figure, plane triangle', [>lane isosceles 
trinngle.^^ 

In the light of Keynes’s distinction Ix'tween compre- 


hension and connotation and between denotation and 


Keynes’s four 
laws determining 
toe relation of 
inverse variation 
between the in- 
tension and exten- 
sion of a term, 
which amend the 
traditional view. 


exemplification we may understand the 
following propositions which he pro- 
poses in order to amend tlu' traditional 
doctrine that the connotation and deno- 
tation of a term vary inv(Tscly. (1) “Let 
connotation be supposed arbitrarily 
fixed, and used to determine denota- 


tion in some assigned universe of discourse. Then 


it will not be true that connotation and denothtion 
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will nocessarily vary inversely.” . (2) “If the connota- 
tion of a term is arbitrarily enlarged or restricted, the 
denotation in an assigned universe of discourse will 
eitlier remain unaltered or will change in the oiiposite 
direction.” (3) “If the exemidification (extensive defi- 
nition) of a t(‘rjn is arbitrarily enlarged or restricted, the 
comj)rehensioii in an assigm^d universe of discourse will 
eitlier remain unaltered or will change in the opposite 
direction.” ( t) “ Any arlntrary alteration in either 
intensive definition or extensive definition which n^sults 
in an alteration of either denotation or comprehension 
will also result in an alteration in the opposite direction 
of the other.” (By intensive definition Keynes means 
connotation and by extensive definition exemplification.) 


Connotative and Non-connotative Terms 

The division of terms into connotative and non-conno- 
tative goes deeijest into the nature of language, because 
the essence of every name is its significance. It is wrong, 
according to Mill, to regard non-connotative names as 
absolute, since connotative names may also be regarded 

as absolute. “A non-connotative term 
Mill’s defini- . , • i ^ t 

tion of connotative IS one which signifies a subject only or 

and non-eonnota- attribute only. A connotative term 
is one which denotes a subject and 
implies an attribute^l (Mill). Before we consider which 
terms arc* connotative and which are non-connotative, 
we must remember that every concrete term has subjective 
intension or comprehension, though it may lack connota- 
tion, that is, fixed content. Wc must also bear in mind 
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that the denotation of a term, like its connotation, is a 
part of itwS sijrnificijince. 

Following the above we may now examine which 
terms ai’e connotativc and which are not so. <! Every. 

general name, wli etlier concrete or ab s- 
are connotative. trac t, is, e on iiot ative .) Jhus the term 
‘tree^ ai ])li(‘s to a number of things and 
im plies certai n attrihetf^s the _nf which the 

applic abilit y of t lu^- ter iii _!tree^ is dno; Similarly the term 
army,’ which is a general collective name, is connotative 
because' it can be applied to a number of groups and 
also implies certain attributes w)iich every army possesses. 
All adje ctives arai;^njtiotatiye. The term ‘white’ applies * 
to a number of objects such as milk, snow etc. and 
(‘oiinotesthe a ttribute whiteness^ Similarly good, bad, 
green, yellow etc. arc connotative. Though according to 
flevons all abstract, .names nrc Tinn-pr>nnQtativc^_wo yngy ' 
reasonably regard general abstr act names as conn otat ive. 
The tcriijL - - virtue’ -- den o te s ju stice, v eracity , bejn evol en CrCj 
kindness, courage, temperance etc. and it connotes the 
attribute of goodness. Similarly the term ‘colour’ denotes 
redness, greenness, whiteness, etc. and connotes the power 
of affecting the eye in a particular way. So also the 
term ‘ figure’ indicates different figures such as triangle, 
s(iuarc, circle etc., and connotes the attribute of possessing 
shape and extension. Connotativ e arc all. j.ignific^t 
smgnlar names, such as ‘the present Speaker pf the 
House of Commons,’ ‘the -present Prc'sidcnt of the Indian 
National Congress,’ ‘ the Calcutta Imperial Library’. Cer- 
tain proper names which have ceased to be proper names 
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and have become gciKn'al are connotative ; rjj. wlieii we 
speak of a Solon, a Caesar, a Napoleon, a Daniel, such 
t<uTns have both (l(‘riotatioii and connotation.; According 
to Mill such terms as the sun, the moon, the earth, the 
solar system, God, etc. are connotative. But according 
to Bosanquet such terms are equivakmt 

The terms that to pro])er names, as their purpose* is 
fall mid- way be- . 

tween connotative to indicate some object and not to imply 

and non-connota- ,, .1 . 'iir 1 

tive names. fi-l^l'iibuti^. uc may however say 

that these terms fall mid-way betwc'cu 
connotative and uon-connotative names. Such tiTins 
as ‘the French revolution,^ ‘the falls of Niagara,’ ‘Presi- 
dent Roosevelt^ may also be similarly treated. 

There a rc ci^rtain terms which, can )je “prop(*rly 
re ^rded as non-coiUiQtattw, since they lack either d(‘no- 
tation or connotation. Singu lar abstract 
non-coMotative™* na^sjmcli .aji„wbitciic&s^- l ength , yis.ibl- 
lity, triangularity, humanity ctc.^^ 
denote according' to AVcTton atTfibTitcs~bnly and do not 
connote anything, and may jiroperly bo regarded as noii- 
coiinotativc. Again such terms as centaur, winged horse*, 
the king of France in 1930, etc., imply attributes but 
have no denotation as they cannot be applied to any really 
existing object, dliey have subjective extension but 
no denotation. , 

Are proper names non-connotative ? Jjogicians have* 
differed in their oiiinion as to whether proper names 
have connotation or not. (This is due 

Discussion as to the failure to distinguish between 
to why proper .... 

names should be subjective intension, connotation and 
^nnolaUve^ corniirehension. Proper names certainly 

have subjective intension, because 
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such a term as ‘Jolin^ may siijr^icst various attributes to 
those who are acciuainted with John. The term Mohn^ 
has com])rchension as well, because the object indicated 
by it docs possess attributes known and unknown. Yet 
e ver y proper name is non-connotative because it lacks 
CQjQ[tenti_tJia^s, conventional mtension. But Jevons 
arft’iK's that proper nam(»s have connotation, and that such 
a term as ‘John Smith^ implies ‘Teuton^ and ‘male\ But 
Keynes points out that th(‘ term ‘John Smith^ may be 
th(' name of a race-horse, and it may even be the pse udo- 
nym of a wom aiK just as George^ Kliot was.* Th(* name 
Jacob originally iiK'ant a sup])fanter, but a man may be 
called Jacob even if he lacks that iittributc^. Bosanquet 
argues that (Jiristian names imply sex and surnames, des- 
cent and family relationship. But he admits here that 
it is self -contradictory to hold tiiat pro])er names, which 
have individual reference, have content, wliich is univer- 
sal. ^o acco rding tQ,lii m the purpose of a propmi^aanie.- 
is 32 )j}iicativc ami . not implicailyc* Tt has no lixed con- 
tent, he admits, and therefore we can regard it as non- 
eoimotative, though it has both subjective intension and 
comprehension. Even surnames ar(‘ no longer connotativc, 
because th(‘y can be changed at will. Such terms as 
‘the year 1924,^ ‘that^ ‘he^e^ ‘now\a nd every term which 
refers to some ])articular point of time or some particular 
point ill space, may be properly regarded from the 
logical point of view as proper names and arc therefore 
non-connotative. (See Ch. T, discussion on Proper names). 



CHAPTER nr 


THE CATEGORIES OF ARISTOTLE AND THE DOCTRINE 
OF PREDICABLES. VERBAL OR ANALYTIC, REAL 
OR SYNTHETIC, AJJD FORMAL JUDGMENTS 

The Doctrine of Categories 

To Aristotle we owe tlie doctrine of Categories or 
Predicaments and of Predicables. The Aristotelian cate- 
gories are ten in number and according to him they an* 
a classification of beings. But logicians havT differed as 
to the nature of this classification. According to Mill the 
classification of categories Avas intended 
Different views by Aristotle and the Schoolmen to givens 
of Aristotle’s a list of nameablc things. According to 

classification of jj classification is not a classifica- 

categories. What 

really is the na- tion of things but is a classification of 
claMifi^on*? ^ * predicates. According to Mansol it is a 
grammatical classification basetl upon 
parts of speech such as substantive, adjective, verb and 
adverb. According to Baynes it is a metaphysical classi- 
fication, that is, a classification of the asiiects of real 
beings. Welton regards this classification as one of 
relations conceived by the mind to interpret reality. Thus 
we find that there is a good deal of controversy as 
to why Aristotle classified categories and what is the 
nature of the classification. Joseph appears to be right 
Vhen he says that “ the categories present a logical, but 
they present also a real distinction, that is, a distinc- 
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tion in the nature of the reality about which we think as 
well as in our manner of thinking about it'". Categories, 
therefore, are a classification of things as well as of 
predicixtes. This will become clear in the light of subse- 
quent discussion. 

Aristotle gives us a list of ten cate gories, that is, a 
list of things and properties, which can be predicated of 
an indivi<lual subject. (Tuctc is a distinction recognised 
by Aristotle and the Schoolmen between the essential f nd 
accidental properties of a thing — to be Socrates is not 
iK'cessarily to be condemned to death, but to be Socrates is 
necessarily to be a man.^, From such reflections the dis- 
tinction between categories arose. We may now explain 
the ten categories, with illustrations which will throw 
light upon what has been said above. (l)The first cfitcgory 
is Substance. .Aristotle d istinguish fi,s be- 
Explanation of tv/een f irst substance, which is an indjvt 
gorief by"iUu8ira- dinj. such as Plato, and second subs - 
tance, which is a cla^ such as man . TEe 
second substance stands foi the essen- 
tial nature of a thing and is a predicate. It is what 
some logicians describe as a class-name. Substance 
therefore indicates the essential nature of a thing but 
attributes do not. All other categories presuppose 
or are incidental to substance. The proposition 
* Socri\teg substjm^e, since it 

gives u s the essent ia l nature of So crates. Socrates cannot 
but be a man. (2) The second category is named by Aris- 
totle Qiianli ty ; e.g,^ Socra tes is five feet i n heights Quan- 
t^j^is tEe. measurabi)e--4imount..QL.A seers in^^ 

weight, thirty miles away, etc., are terms xyhich give us 
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quantity. (3) Tho third category or predicament is Qual- 
ity. AVe describe a tiling by mentioning its qualities ; 
r.f/., Socrates is ngl>\ Such terms as fair, good, white, 
Ticautifnl etc. belong to the category of quality. (-1) Rela - 
tion^jjives us tho relatio n of one thing to another thiiig ; 
rjf,, SocratesMs tlie teacher of Plato. Father, son, wife, 
husbaTid, like, unlike etc. arc terms which belong to the 
category of relation. Wo have an example of the cate- 
gory of relation when a relative term is used as a prcdicatcj. 
(.*)) The next category is Action. Jt tells us lioiv a thing 
behaves, e.//., So crates js talk ing. Cutting, running, hght- 
mg etc. illustrate the category of action. (0) Tlu; sixth 
category is Passion. Th is is the op[)osite of action mid t ells 
us how a_ tlun g is acted upo n. r,r/^Socr ates is eoiidemned 
to deat h. To^ be hated, to be killed, to be thrown cic. 
give us th(^ category of passion. (7) Place is anotluT 
category. I t tells us where a thing is ? ; e^r/ ^-H nerMtes is in_ 
his room. _Hcre, there etc. are included in the category of 
place. (8) Time is the next category. I t teJls us^when a 
thing isj j:.g^.r-S ocrates is talking to yn mig men at midday^ 
Now, then, at dawn, in the evening etc. fall under the cate- 
gory of time. (9) We have as our next category Situati on. 
It tells us how a thing is placed relatively to another : c\ a.. 
Socrat es is lyin g on his bed o r sitting inju s^chair.^ Such 
terms as upside down, horizontal, etc. also illustrate tho 
category of situation. (10) The last category is State^ 
‘Socrates is dressed^ gives us aii example of this category. 
I t tells u s in what co ndition a thing is. To be arm ed, to be 
shod etc. arc examples of this category. 

Aristotle^s classification of categories has been criti- 
cised by logicians in different ways. Some have regarded 
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this classification as useless and irrational. According to 
Mill, Aristotlc^s classification of cate- 
Mill’s ^ gorics is both inadequate and redundant, 

lian^classificatioii It is like the classification of animals 
of Categories, and j men, quadrupeds, horses, asses, 
tion. ponies etc., that is, the categories are not 

mutually exclusive but overlap. There- 
fore the Aristotelian classification is redundant. It is also 
inadecjuatc, because among nameable things states of con- 
sciousness have not been included. Further all the categories 
(except the. category of substance can b(^ reduced to the 
category of attribute. Regarding the Aristotelian list of 
categories, therefore, as defective, Mill gives a list of three 
categories to cover all nameable things, r/.; , (l)CFeeling 
(including sensation, thought, volition and emotion) ; 
(:2) Substance — (c/) Mind, (6) Body; (3) Attribute (including 
quantity, (luality and relation),/ 

MilUs classification is open to grave objections. He 
regards substance as the [lermanent possibility of sensa- 
tions. If so, his two substances, body and mind, so far as 
our knowledge goes, arc nothing but sensations and there- 
fore the category of substance can be reduced to the cate- 
gory of feeling. Again Mill admits that quantity, quality 
and relation, which are included in the category of attri- 
bute, are known through sensation or a series of sensa- 
tions, If so, the category of attribute can also be reduced 
to the category of feeling. So if we 
follow MilFs view of categories to its 

OI null 6 llBt Of , 

Categories. logical consequence we have but one 

category, viz. feeling. Besides, when Mill 
holds that the Aristotelian categories are intended to be a 

6 
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list oi naineable things, he falls into error. According 
to Aristotle categories are really a chissifieatiou of 
predicates, though tlic Schoolmen have interpreted them 
as a classitication of naineable things. 


Kant misreads Aristotle’s puriiose in the classilieatioii 
of the catcgori(JS when he says that Aristotle has confused 
in his classification sensible and intelli- 
Kant’s^ criU- forms, which he has given in tin; 

Sa™ categories is same list without distingiiisliing between 
concepUon*^ them. Aristotle’s piu’iioso was not to 

distinguish betwe(‘n sensible and intelli- 
gible forms. He was concerned with existence and has 
given us a list of terms which can be predicated of an 
individual subject. 


Some legiti- 
mate objections to 
Aristotle’s classi- 
lieatioii of cate- 
gories'. 


We may however observe that Aristotle’s classification 
of categories is open to some legitimate objections. He 
does not classify categories according to 
any principle. He has taken a conci’clo 
individual and has named in a rough 
manner what can be predicated of such 
a subject. So his categories are, as 
Joseph puts it, forms of individual reality. Aristotle was 
perhaps aware of the imperfection of his classification ; for 
though he fully discusses the categories of substance, iiuaii- 
tity, quality and relation and also treats at some length 
the categories of time and place, he disposes of the other 
categories summarily. (We may also point out that all 
categories are ultimately reducible to three main cate- 
gories, substance, quality aud relation. According to 
Welton and Monahan, “Time and place should not be trea- 
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ted separately from relation, nor activity and passivity 
from state.” 

'Jlie doetriiu* of categories pro[)Osed by Aristotle has 
largely influenced subsequent thought, and different philo- 
sophers hav(? given different lists of eate- 
posed ^by^subse- ^Jiories. We cannot, within the limits of 

quent philosoph-.^ Jo more than name some of 

ers. 

these classilications. The Stoics gave 
a list of four categories, e/*.. substrates property (essential), 
(|uality (unessential) and relation. l)('scart(;s and S])inoza 
givens a list of thi'ce categories, ri). substance, attribute 
and mode. I^ockc^s categories are substance, mode and 
relation. Kant’s categories are twelve in number ; they 
are forms of understanding, r/^.(l) unity, (2) plurality, 
(3) totality, (t) reality, (5) negation, ((>) limitation, 
(7) substantiality, (8) causality, (9) reciprocity, 
(10) possibility and impossibility, (11) existence and 
non-existence, (12) necessity and contingency. 


The Doctrine of Predicables 


“ Aristotle’s list of categories was eoncerned with a 
classification of things indci>endent of any i-elation in 


Categories and 
predicables. 


which they may stand to other things, 
<while his list of predicables was con- 
cerned with a classification of attributes 


as related to a subjeet/’ (Welton and Monahan). If 


we understand the meaning of a term we can at once 
say to which category it should be referred. We know 
that the term ‘beautiful^ belongs to the category of 
quality whether it is related to any definite subject or 
not. But we cannot determine to what predicable a 
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term belongs without knowing its relation to some given 
subject. Thus predicables are a classification of terms 
as determined by tlieir relation to some given subject^ 


The list of pre- 
dicables given by 
Aristotle and Por- 
phyry. and expla- 
nation of Aristote- 
lian predicables 
by examples. 


.totlc provides a list of fiv e predicnblo sj^ vi\ 
^ ^en us, Definition, PiffcTeritja, Pr opriu ux and Accidens. 
The traditional list of predicables is due- to Porphyry, 
whoso classification differs somewhat 
from that of Aristotle. According to 
him the predicables are genus, species, 
differentia, proprium and accidens (ac>- 
cidens inaj. be either separable or in- 
separablcM^ A genus is a class wJucL- 
has under it sub-classes which a^e its species. Tiui« 
uhcic^ the genus > animal there arc sub-cla sses_ or 
species s uch as man, d og, horse^^otg. Genus, according 
to Aristotle, can b(‘ predicated either of a species or of 
an individual. Thus we c^n say that ‘men are animals^ 
or ‘Socrates is an animal ^^^Vhen tho prndipjif p. nnnlyaojt 
the essc nf.io| fltt.rihntow o f the subject term, we have 
definition as the predicate. In the proposition ‘ man is 
a rational aiiimaT th e predicate is a definition boca jise 
it u nfolds the con notation of the subject torm. ^ A npnrrl, 
ing to the modern view, when the subject is a singular 
t(u-m, we cannot have definition as its predicate, because 
an individual cannot be define^^pitferenti^ is the 
l)t^nliar attribute of a species fropi 

ot her t hin gs or speciea^Thus in the ^opositm ^ 
js^rationar we have a differentia aSL jtg ^prediisate, b^use 
ra^nality marks off man from other -4H)eciesy such asL 
horse, dog etc^^li (proprium) follows from the 
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definition of the siibjeot, just as an effect follows from its 
cause or a conclusion follows from its premises- TIia 
definition of man g i ves us two attributes^ animnlity 
a nd rationa lity ; the former provide s the general nature 
of man and the latter his^^pecific nature. Nowin the 
proposition jrmn is niortaF mort al is ^property w hich_ 
f^llow sf rom the generic nature of man, vi.r. animality. 
Again in the proposition ‘man is a tool-using animal,^ the 
predicate is a property which follows from the specific 
nature of man, rationality. While a property follows 
^fi:^m the e ssential nature of a thing and is necessary to 
j^j aecidents (a(‘ci(tentia) are notJ^ispensabl^^to_aj^ng 
and do not follo^^fronl its’^essc ntiaLjiatimi.. Thus in the 
proposition ‘ ^omc m en aro-^ai^^ we have as our predicate ' 
an accident (accidens), because to be fai r is not _ of 
the ess(‘ntial nature of man nor docs it follo w therefr om. 
‘Socrates is afme<rTs a ^ which has as its pre- 

dicate an accident, because to be armed is not indispen- 
sable to Socrates. Aristotle holds that in predication 
what applies to a class (which according to him is the 
‘second substance/) also applies to the individual, the ‘first 
substance^ included under the class. ^ 

The distinction between definition and property is 
arbitrary. Why should we not regard mortality as an 
essential attribute of man like animality 
on&Xl.'ireUan and rationality ? Why should we re- 
predieableB. gard mortality as a property ( proprium) of 

man ? Moreover, Aristotle does not clearly 
distinguish between genus and species, as Porphyry does. 
Aristotle classifies things into natural kinds according to 
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tho iliff(Tenc(‘ in their essential naluro. Thus man, horse, 
monkey etc. are natural kinds, because <'ach class differs 
tVom the otlier in essruice. lint the theory of evolution 
proves that Ix^tweori two classes th(‘re is no essential 
(litt'erciice and one class may easily pass into another. 
Aristotle’s lirst three predicables are based upon the 
(\ssential nature of things, while properties follow from 
the essential nature of things but accidents have no rela- 
tion to the ess(‘ncc of a thing. Genus, dehnition, differen- 
tia and property are necessarily related to one anotluT, 
and u])on them scientific classification is based. But 
accident is not causally related to other predicables. 
Tnlike the categories, the five predieables are exclusive 
and not overlapping. When the subject and the predi- 
cate of a given proposition agree in denotation and con- 
notation, wc have a definition as the predicate ; c. g. 
‘triangles are rectilineal plane figures bounded by three 
straight lines/ When the subject and the indicate of a 
given proposition agree in denotation but not in conno- 
tation we have a property, which follows from the diff'er- 
entia of a class-name, as the i)redicatc ; c. g. ‘men are 
tool-using animals.^ When the subject and the ])redicate 
of a given proposition agrcT partially in connotation but 
differ in denotation we have a genus as the predicate ; v.g, 
‘man is an animal/ When the subject and the predicate 
of a given proposition differ both in denotation and in 
connotation wc have an accident as the predicate ; e,g. 
*som(‘ men arc black\ 

We have already stated Porphyry^s classification of 
predicables. Before exjdaining its logical character we 
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Difference be- 
tween Aristotelian 
list of predicables 
and that of Por- 
phyry. 


shall show the distinction betw<^en genus and species as 
Porphyry draws it. AVe may at tlie outset remark that 
Porphyry failed to appreciate Aristotle^s purpose iii 
classifying ])redicables. Aristotle wanted 
to classify i)redieates according to the 
relations existing betwc'cn them when 
they are referred to the same subject. 
Pori)hyr> gives an account of the ways 
in which predicates may ho referred to the individual 
subject, which Aristotle ignored. Thus Aristotle/s 
list is based upon the relations hetweem predicates 
of the same subject, while Porphyry’s list provides an 
account of the modes of predication. Porphyry substi- 
tutes si)ecies for d(?tinition because an individual cannot 
be defined: only a class may have definition. A genus 
according to Porphyry is a natural kind or class which 
can be subdivided into subordinate natural classes, which 
are the species of the higher class. 
Thus ‘triangle’ is a genus while equi- 
lateral, isosceles and scalene triangles are 
species of it. A term which is a genus 
in relation to one term may bo a species 
in relation to another term. Thus 
‘triangle/ is a genus in relation to equi- 
lateral, isosceles and scalene triangles, 
but it is a species in relation to rectilinear figure’. 
Again ‘animal’ is a species in relation to living objects, 
but it is a genus in relation to man, monkeys, ele- 
phants etc. Thus the terms genus and species are 
correlative terms, since the meaning of each can be 
understood only by understanding the meaning of the 


Explanation of 
the terms genus, 
species, cognate 
species, cognate 
genus, subaltern 
genus or species, 
summum genus, 
infima species, 
real kind. 
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other. Species which are co-ordinate and belong to the 
same genus arc called cognate species. Thus in one of 
the above examples man, monkeys, elephants, and in the 
other equilateral, isosceles and scalene triangles are cognate 
species. Every genus which is above a given species is a 
cognate genus. Thus each of the terms triangle, v(‘cti- 
linear ligure, ligure is a cognate genus of each of the 
terms equilateral triangle, isosceles triangle and scalene 
triangle. The next higher class of a si)ecics is called its 
proximum or proximate genus. Thus triangle is the 
proximum genus of equilateral triangle and animal of 
man. Every genus or species which can function both 
as a genus and as a species is called a subaltern genus or 
species. Thus the term ‘animal,’ which is a genus in ivla 
tion to man and a species in relation to living things, may 
be called either a subaltern genus or a subaltern species. 
A summum genus is a class which cannot be subordinated 
to any other higher class ; that is, a summum genus can 
never be a species. An infima species is a class 
which cannot be subdivided into subordinate natural 
classes, but can only be divided into individuals ; that 
is, an infima species can never be a genus. Man, 
though it may be subdivided into mathematicians, poets, 
politicians etc., is an inlima species because these 
subdivisions are not natural classes and therefore are 
not species. The division of man even into male and 
female is not regarded by traditional thinkers as a 
division into natural classes. Man can be divided natur- 
ally only into individuals. To state the character of a 
natural class or a real kind, that is, of a genus or species. 
Mill says, ‘'Every class which is a real kind, that is, 
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which is distinguished from all other classes by an in- 
determinate multitude of properties not derivable from 
one another, is cither a genus or a species/^ Aristotle 
recognised ten sumina genera, which are his categories. 
Modern logicians recognise but one summum genus, 
rfA. substance. But for practical purposes we may recog- 
nise several summa genera. Thus to sociologists man is 
„ , , „ the sumn.um genus, to chemists material 

that is, his predi- substance and to biologists life, we 
camental line. illustrate the above by the Tree of 

Porphyry or Rameau Tree (so named after Ramus who 
gave iirominence to it) : — 

Substance (summum genus) 


Corporeal 


Animate 


Sensible 


Rational 


Socrates 



Tiiving Being 



Man (Infima species) 



Incorporeal 


Inanimate 


Insensible 


Irrational 


and others 


Plato (Individual) 
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AVhoii a general term is i)roclicatocl 

Explanation or « 

Porphyry’s list of another general term, th(^ predicate 

examples^* genus, r.(f. ‘man is an animaP or 

a triangle is a rectilinear figure’i When 

a general term is predicated of an individual term we 
have a s[)<u'i(‘s as the inedieate, rjf. ‘Socrates is a man’ 
or ‘Soevatf's is an animal/ “The excess of the connota- 
tion of a species over that of its proximate genus is called 
the differentia or difference of tliat species” (A\h‘lton). 
Tims in the judgment ‘man is rational’ we have as pre- 
dicate the diffenuitia of man, that is, th(» attribute* which 
distinguishes men from other cognate si)ecies. Again in 
the proposition ‘isosceles triangles have two c(iual sides,’ 
we have a differentia as the predicate. Tlie distinction 
between differentia and pro])erty (proprium^ is found(*d 
upon conventions of language rather than on the nature of 
things. We hjive already stated that a pro])ei*ty follows 
from the essential nature of thing. Thus in the proposi- 
tions ‘man is mortal,’ ‘man is a cooking animal’, the predi- 
cates illustrate what differentia is. In this regard Porphy- 
ry is at one with Aristotle. An accident can be removed 
from a class or an individual without afTccting it funda- 
mentally. Here also Porphyry’s account of accidents is 
not different from that of Aristotle. But the former 
makes a distinction between separable and inseparable 
accidents. In the propositions ‘All European ruminants 
are clovon-footed’, ‘Gandhi is an Indian,’ ‘Socrates had 
a snub-nose,’ ‘Alexander is the son of Philip,’ the predicates 
are inseparable accident.s. In the propositions ‘some men 
are red-haired,’ ‘Mr. MacDonald is the Prime Minister of 
England,’ we have separable accidents as predicates. 
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Wo may now nrniark that uoithcr Aristotle's list of predi- 
cablos nor that of Porphyry considers the possibility of a 
singular term functioning as a predicate, 
on predicables. sentence, ‘Calcutta is the cai)ital 

of H(*ngal.’ Besides, we may ask why 
w<‘ should distinguish l)(‘tween i)roi)erty and inso])arablc 
accident from th(‘ logical point of view, since in both 
eases the attribute predi.*ated is inseparable from the 
subject V 

yerba l, Rea l and For mal Judgments 

It will b(‘ conv(‘iiient at this stages to treat of the 

distinction betw<‘eii verbal and real propositions or 

judgments and also to explain what a 

verbal, analytic or f^'i'^ial proposition is. ,^.rhe terms verbal, 

essential proposi- analytic, essential are used in the same 
tions. ^ ’ 

sense, while the terms real, synthetic, 

accidental and ampliative are synonymously used 
wlum they are employed to (pialify propositions. The 
distinction between analytic and synthetic or verbal and 
real ap|)lies only to affirmative propositions} A truly 
verbal proposition is a purely synonymous one, and cannot 
be regarded as th(» same as an analytic proposition in 
which the predicate asserts some essential attribute or 
attributesof the subject. Such propositions as ‘Cicero is 
Tully' and ‘an ass is a donkey,' ‘wealth is riches' etc. are 
purely verbal propositions. But the term verbal proposi- 
tion has been used by logicians to indicate, essential or 
analytic proposition as well. We have already noted the 
distinction between the essential attributes of a thing and 
its accidental attributes. ^ Ati essential or analyti c moPQr 
sition is one in which thn prnd^<^«te nsserta. some^p.RRentinl 
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flf.Irib iitfi of tlip siibioct . T hus the pro positions RiaJi-Jis 
rat^ ial/ * man is a rational animal/ ‘man is an animal 
e ssen tial, becgjisc^Jn cachi^^ the pr ^icate asse rts some 
essential attribute or t he thing denoted^ 

the^^iil)iect -term.) Similarly the [woposition that a 
square is a rectilinear figure bounded by four equal sides’ 
is a verbal imposition. In other words, an essential or 
analytic proposition asserts some attribute, or all the attri- 
butes, connoted by the subject. ( According to Mill such 
a proposition is useless because it does not impart 
any new information about the subject and is not cap- 
able of proof. As soon as we know the s\ibject term wc* 
know its essence and we require no proposition to state it. 
It has therefore been stated that the predicate of an 
analytic or essential proposition must either be a genus 
or a s])ccies or definition or a differentia. But we may 
here remark that because proper names imply no quality 
such a proposition as ‘Socrates is a rational animal’ should 
not be regarded as an analytic proposition.^) The Aristo- 
telians regard it in this way, because Socrates has no 
connotation and therefore cannot be defined. \Such a 
proposition should properly be regarded as accidental, 
since the predicate in this case states something which is 
not implied by the subject term ; but when the subject is 
a singular significant term wc may have an analytic pro- ' 
position, as in the case ‘this great philosopher is a man/ 
because to be a philosopher is to be a man, that is, the 
subject implies the predicate. Thus “a verbal proposi- 
tion is one which gives information only in regard to 
the meaning or application of the term which constitutes 
its subject,” as Keynes puts it. ) 
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While an analytic proposition affirms some part or 
the whole of the connotation of the subject, a real , 

The character gy^^^^ietic or accidental proposition af- 
of a real, acciden- Erms attributes accide ntal 
proposition ”**^'*^*^ j cct, not essential to it. ^Thus such pro- 
positions as "men are cooking animals,^ 
‘some men are red-haired,^ ‘some Indians arc industrious,^ 
‘a square is a rectilineal fiujure having its sides and angles 
equal’ etc. arc accidental or synthetic propositions. _Such 
propositions were called accide ntal by the Schoolmen 
b^anse t hey assert some attribute n q^ ess ential tn the 
siibjed^ that i^yac cidcntal to it^ -- So in a reaX_Qr synthetic 
proposition the predicate is cither a proT)erty (prourium) 
o r"Vn i iccidcnfTTt^ 

(^Bradley holds that extension and intension are sub- 
jective, that is, a term has different meanings to different 
persons. If this be true, then the proposition ‘man is 
rational’ is analytic to those who know 

Bradley’s view to be rational is the essential 

as to the distinc- 
tion between ana- nature ot man, but the same proposi- 

UcTudgment”^^ synthetic to those who do not 

know that the term ‘man’ implies ra- 
tionality.'; Similarly the proposition ‘a triangle is a figure 
bounded by three straight lines’ jnay be cither synthetic 
or analytic according to the knowledge of different men* 
So Bradley holds that if extension and intension are 
relative to our knowledge, it is fatal to the Kantian distinc- 
tion between analytic and synthetic judgments. (He also 
remarks that a synthetic* judgment is an analytic judg- 
ment in the making. This means that as soon as we 
know that an attribute belongs to a subject* we have an 
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analytic judgment. If we do not know that rationality 
is an essential attribute of man, then the judgment ‘man 
is rational is a synthetic judgment for us. But as soon 
as we know that rationality is an essential attribute of 
man, the judgment becomes analytic for us.) 

CTii th(‘ previous chapter we have shown tliat tlu* 
connotation of a term is fixed by convention and is not 

Criticism of saine as its subjective int(*nsion. 

Bradley's ^ view. Logic is concerned with universal truth 

between*^^*aiialySc individual points of view. 

and synthetic judg- The proi)osition ‘man is a rational ani- 
ment defensible. . 

mal is analytic to everyoius because 

it has been established by agreement or convention that 
animality and rationality form the connotation of man and 
are ess(*iitial attributes of man. Similarly ‘some men are 
red-haired^ is a synthetic or accidental proposition to 
everyone, because to be red-haired is not an essential 
attribute of man.) But when a judgment docs not assert 
this content but asserts something else, it is synthetic. 
We may also observe that with the growth of knowh'dge 
the connotation of a term may change, and an analytic 
judgment may become synthetic. But even then we 
require the new connotation to be fixed conventionally. 

A formaljudgmcnt is one the truth o f which can I k* 
estimated by considering thc^ fo rm o f itT'^'^^ucir^ 

tidr ^as A is A , No X~is not-X, Any X 

The nature of is either P or (i, If all A is B then no 
a formal propoai- . t> - * * 

tion. not-B IS A, A man is a man, e tc., are 

formal judgments. A formal jiidg- 
ment should.,bii distinguish ed from a_verba] Jiidginent 
because the validity of a foraal judgnu^ujLiifipends upon^ 
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itfi fonnality. „ iTli o validity of a real proposition d cueuds 
\ \ po n t Lo US oF nF m vftrhal propositio n uj)Op 

iiierejiicaiung, wliilc- tlia- truth ..ol. a_ipniiijJ_ 
depcndji-jrpou its bare. form. From the logical p oin t 
of form al ])r oimsith.)u.s4ir(i very i niDortant .J 



CHAPTER IV 

THE PROBLEM OF DEFINITION 


Definition consists jn unfolding th e con notation^^ ola 
toriH. V\V define a term to jnako its meaning clear aiKl 
’ distinct and to make the progrcvss of 

General nature thought iiossible. It lias been a sab- 
ot Definition. of controversy wheth(*r definition 

is of names or of things. To ns tliis 
controversy is meaningless. Names are very often names 
of real things, and in defining such names we cannot but 
take cognisance of the fundamental attributes which are 
connoted by the name. But in some eases the object of 
definition is to give clearness to the moaning of a name 
without any reference to real things, and such defini- 
tions arc definitions of names only. The view of Whalely 
and Mill is defective* inasmuch as they hold that all 
definitions arc definitions of names only. Mill argues 
that geometrical definitions are alWdeal. In the real w^orld 
there cannot be any geometrical point, having position 
but no magnitude. Similarly he argues that wt may 
rightly define a dragon as a serpent breathing flame, 
though no such being may exist in the world. We agree 
with Mill that there are nominal defi- 
reafXihdtlona.*^^ nitions, that is, definitions of names. 

But there are other definiti6ns which are 
as much definitions of things as of names. When wo 
define man as a rational animal, we cannot ignore the 
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nature of things to which the term man is applicable.. 
In order to define names which have their objective 
counterpart in the world of reality we have to take 
recourse to observation, analysis, comparison, abstrac- 
tion, generalisation, and we must also be able to distin- 
guish between primary or fundamental qualities and 
secondary or derivative qualities of things, without 
which such names cannot be well defined. So pur con- 
clusion is that some definitions* are real, and must be 
bas ed up on th e nature of things ; while others are nq minaL 
in which case we h ave to depend upon usage.^ Mill 
also recognises this when he says .that though definition 
is of names, it enters deei) into the nature of reality, 
as in defining justice, virtue etc. Remembering that 
, names arc often indissolubly related to things, we may 
say with Mill that “the simplest and most correct notion 
of a definition is, a projiosition declaratory of tlie meaning 
of a word, namely, either the moaning which it bears in 
common acceptation, or that which the speaker or writer, 
for the particular purposes of his discourse, intends to 
annex to it.” We ma^ here remark that Uchervveg^s 
view that all definitions are of notions is also one-sided. 
We define terms, and since terras stand for notions and 
hav(‘ objective counterparts, definitions, though of terms, 
are as much definitions of notions as of objects. Accord- 
ing to AVelton and Monahan, real definition may be either 
analytic or descriptive, while a nominal definition may 
be either ostensivc or bi verbal. We shall explain here- 
after the meaning of these expressions. But at this stage 
we. may distinguish be^egn substa ntial d efinidon and 
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geneti c definition. Terms arc — defitrod 
geneufdetwtfon^ substant ially when the cg8ejitial_attri- 
b ntcs of the tliin^gs denotc jjj hy torm 
ai^c stat ed ; they arc dohncdj[eii.etically or construfitiyely 
when TO - Statc^. JiQW- the disti nction of the classcajknntcd 
by th em is effected-^ Thus in defining the term tree subatiiji- 
tially, wo state the essential attr ibutes whi^ cmnmoii 
to all trees, but we define the term genetically ln;_jfles- 
cribing the considerations a^ of which ccTlain 

tlunirs come to be, called, by the name tree*-,. But genetic 
definition is for logical purposes useless. ’ 

>,We arc now in a position to understand what is meant 
by the Scholastic view, that definition should b(' prr gnufs 
et (Ufferentinm, This means that in defining a species 
we must state its generic i)roperty and 

*1. of diflFerentia. Thus we should 

the statement that 

definition should define man as a rational animal and 
dflferentia^'**' isosceles triangle as a three-sided recti- 
linear figure having two sides equal. 
But Mill holds that in defining a class-name we must not 
only state its generic property and differentia but we must 
also state other attributes which are common to all the 
mein])ors of the class. Thus according to him proj)erties 
and inseparable accidents should also be included in defi- 
nition. Thus he says that man should be defined as a 
rational, organised, corporeal and living animal. But such 
a definition does not observe the law of parsimony. Since 
life, corporeity, organisation follow from animal nature, we 
can rightly define man as a rational animal. So in defin- 
ing a class we should not mention any accidental quality, 
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but should state its essential attributes, that is, those 
attributes upon which others are grounded.) Thus proper- 
ties need not be included in a detinition, and accidents, 
whether separable or inseparable, should be omitted in 
dclining a class name. Again, in defining a species we 
should state its dittercntia and the nature of its proxi- 
mate genus and not of some remote genus. Thus to define 

‘man’ as a rational Ixung is untenable, since it does not 

/ 

state the animal nature of man. (If by differentia ^.e 
mean one attribute or a coIlection\)f attributes, then it 
is sufficient to say tluit definition should be per genus et 
differentiam, instead of saying with Mill that it should be 
per genus et differentias.) Every* definition of a general 
name must be a universal in’oposition, that is, it must be 
expressed in the form ‘Every S is 


A scientific definition should be analytic, that is, it 

should state the connotation of the defined term. Thus 

the scientific definition of a triangle is 

of it is a rectilinear figure bounded by 

which the analy- three straight lines. But various kinds 
tic definition .... , t . . . 

alone is scientific, ot unscientihc or popular dcnnition are 

nicognised. (a) A name whose meaning 

is unknown is ostensively defined by pointing out the 

thing which it indicates. Thus, pointing to an orange 

we may say, this is an orange. Recourse is often had to 

such ostensive definition in the education of children. 


But this is not definition proper, (b) AVhen the meaning 
of a name is unknown we may define it by a synonym 
whose meaning is known. Commiseration may be defined 
as pity, or Swaraj, as self-government. In translating 
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from a £or(»ign tongue wc may be said thus to define 
biverbally. (c) An extensive definition consists in 
defining a term by pointing out certain things which it 
denotes. Thus to define virtue we may point out that 
pity and veracity are virtues, or to define mountain wt* 
may say that the Himalayas, the Viudhyas, tlie Alps are 
mountains, (d) Descriptive definition consists in des- 
cribing a thing by means of some of its unimjmrtant 
attributes. Thus wc describe a landscape by naming 
some of its features, or a horse by saying tliat it is an 
animal beautiful to look at and is used in time of war o^' 
for drawing carriages. Of the above kinds of dolinition 
logic is concerned with analytic definition only, since it 
contributes greatly to the advaueomont of kuowh'dge and 
is based upon the knowl(‘dgc of tlu^ nature of things. 
Analytic definition is definition per genus et dilf(Tentiain. 

The Scholastic view of definition, that it should be per 
genus et diflfereiitiam, is indeed important, but it is ncces- 
sary to make some remarks upon this 

Some remarks 

on the Scholastic view of definition. According to the 
thtr U* shouW^^be Schoolmen, species were supposed to be 

per genus et differ- unalterably fixed, but the theory of 
entiam. , . i , • i . 

evolution shows that no strict line of 

demarcation can be drawn between different siiecies, 

and species and sub-spccies may be traced to a 

common origin. Besides, in the course of time what we 

regard as the differentia of a species may come to be 

regarded as a mere property of it. Thus properties may 

become differentiae and differentiae properties. Thus 

with the growth of knowledge definitions undergo modi- 
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ii cation and should properly do so. Discovery and 
definition should go hand in hand. So no definition of 
class-names should be regarded as unalterably fixed. 
Though the object of definition is to clarify the meaning 
of a term, it should not bar the progress of thought and 
science. Thus with the progress of kn^lcdge the denota- 
tion of a term may increase and its connotation conse- 
(lueiitly may become vague. But even in such a case an 
attempt should be made to define properly after du*' 
observation. There may be marginal instances between 
classes, but the attempt should be made to bring them 
under one class or another. Thus the sponge, which was 
su[)])osed to be a marginal instance bet'weeri animals and 
plants, has lieen found to be akin to animals and has 
been included under the class animal. Furthermore, 
marginal instance's should not prevent us from defining 
a class if such definition serves our purpose. 

We may now point out the limits of dc'finition. Not 
all names can be defined ; only significant names are 

cai)ablc of definition. Prope y paiues, i 

nition”*** therefore, J)ayc,, 

cannot be defined. Similarly, elementary i 
sensa tions which cannot be analysed can have no defini- 
tion. Thus feelings of pleasure, pain and anger cannot 
be defined. We cannot define the sensation of white or 
red nor can. . we define the sensation of sweetness. 
Sing\ilar abstract names, such as triangularity, whiteness 
etc. cannot be defined because such terms are npt signi- 
ficant. We can however describe how a particular sensa- 
tion originates by the stimulation of sense organs. Wc 
can also point out what are the constituent elementary 
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fcoliii<rs ill ii complex feeling. Bat such processes eatiiiot 
h(' regarJed as defiiiitioii proper. Bat a singalar signifi- 
(vint name can be defined by marking out its fandarnen- 
til charact(T and omitting inessential attributes. Thus 
‘the prcs(Mit President of the Indian National Congress' 
may be do lined as [»erson wlio is at jiresent th(‘ execu- 

tive head of tlie Congress. We need not name the other 
minor attributes which this person possessf‘s. According 
to the Schoolmen, summa genera cannot i)rop('rly be 
defined, since they cannot be brought und(*r liigher 
genera. Thus according to them the Aristot(‘lian cate- 
gories cannot be defined. Again according to them 
snb-divisiofis of an infima species cannot be defined. 
Thus the lerm ‘negro’ cannot be dofined. Modern logi- 
cians however hold that the term ‘negro’ can be defined 
properly as a black man. Similarly such t(Tms as 
Enrop<‘ans or Indians may be defined. General abstract 
terms may also be defined. Thus ‘faalt’ may bci defined, 
according to Mill, as a (jiiality ])roductive of (jvil or 
inconvenience, and ‘eloquence’ may be defined as the 
liowcr of inflnencing the feelings by spciccli or writing. 

The Rules of Scientific Definition 

A number of rules are given by logicians to guide us 
in defining properly. Tlu^y are the following r ■M- 
Petinition must give, pnl^ the essence or 

The violation connotation of" the" Term defined. “The 
of the first rule - , « 

leads to either ^'«sence or anything is that in virtue or 

nt**^*^***^^ which it is such a thing. It is in virtue 

wide definition. of being a three-sided rectilinear figure 

tliat anything is a rectilinear triangle : 
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in virtue of being fin institution for the education of the 
youiiG:, that anything is a school : in virtue of having value 
in exchange, that anything is wcalth^^ (Joseph). If the 
definition states more than the connotation of the term 
to be defined, then the dotinition is redundant and may 
b(* too narrow. A definition is too narrow when the 
denotation of the detinitioii is less flian the denotation 
of the term to be defined. Thus if a triangle is defined 
as a plain* rectilinear figure bounded by three equal 
straight lines, the definition is too narrow, because it 
e\clud('s isosceles and Scalene triangles. Again to define 
mail as a rational animal having a white complexion is 
also too narrow a definition, bepaiise the denotation of 
the definition is less than the denotation of the term 
defined. But if ])roperties or inseparable accidents arc 
included in the ilefinition, the denotation of the definition 
remains the same as that of the term delincd. Thus if 
we define a triangle as a three-sided rectilinear figure 
having three angles, we include in the definition the 
property of having three angles. In this case the denota- 
tion of the term defined is the same as that of the defini- 
tion. Yet such a definition is faulty because it does not 
observe the iirinciple of ])arsimony, and also because it 
suggests that there may be triangles that have* not three 
angles. If we omit some part of the connotation of a term 
in the definition, the definition is incomplete and be- 
comes too wide, for then the denotation of the 
definition b('Comcs greater than the denotation of 
the term defined. Thus if define a triangle as a 
rectilinear figure we mention only a part of the 
connotation of the term triangle, and thus the denota- 
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tion of the definition, since it includes figures other 
than triangles, becomes greater than the denotation of 
the term defined. Similarly the definition of man as 
an animal is too wide. This rule follows from the nature 
of definition, which should be per genus ct differentiani. 
From the above it follows that the denotation of a defini- 
tion should be equgEl to the denotation of the term defined. 

Th ioiation definition shoul d be clear and 

of tho second rule should not be expressed in unfamiliar, 

definition ambiguous language. 

The non-observance of this rule nutans 
the explanation of the unknown by tho equally or more 
unknown. The fallacy arising out of the breach of 
this rule is technically known as ‘ignotum per 
ignotius^ or ‘per aeque igiiotum.’ Memory should not be 
defined as ‘the tablet of the mind.’ Again such definitions 
as ‘necessity is the mother of invention/ ‘man is the 
crown of creation’, etc., arc figurative. Again l>r. Johnson’s 
definition of a net as ‘‘a reticulated fabric, decussated 
at regular intervals” is obscure. ‘Eccentricity is peculiar 
idiosyncrasy,’ ‘fluency is an exuberance of verbosity,’ 
are also examples of obscure definition, (if) 'JLlie deiiui:^, 
tip 11 of a term should not be by some 

of the* thhd^^^JSe ^ term’ilTouB not be 

leads to tauto- xli^acS by' itself violation of this 
deUnition' ®**^®’*'**^ riife" leads to '"fautologous definition, 
which is technically known as circulus 
in doiiniendo. Thus ‘wealth is riches,’ ‘truth is veracity’ 
are examples of tautologous definition. Again, a cause 
should not be defined as that which produces an cjBfect, 
nor an effect as that which is produced by a cause. 
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Correlative terms can bedefinedoiily by defining the relation 
between them. Again to say that ‘pleasure is desired, that 
which is desired is good, what is good is pleasant, therefore 
pleasure is good^ is an example of circular definition. 
But synonymous definition is often useful and adds to our 
knowledge when an obscure term is defined by a synonym 
which is simple and clear, (\g, ‘an entrepreneur is the 
organiser of an industry.^ ( 4 ) de^nition^ should not 
be nej^iitive when it rni^ht be affirinatiyc.^^XTr^iie ii^'t^K* 
bpposife of vlce^ Voli 5 is that which is 


The violation of 
the fourth rule in- 
volves the fallacy 
of negative defi- 
nition. 


neither liquid nor gaseous^ are examples 
of n(^gative definitions, and are useless 
because they do not unfold the meaning 


of the term defined. But terms which 


have a negative sense can rightly be defined negatively, 
l^hus we may define a bachelor as an unmarried man, 
an alien as a person who is not a citizen, or an outlaw 
as a person who does not receive the protection of law. 


Some concluding Remarks 

111 conclusion we may remark that it is often very 
difficult to define terms per genus et differentiam because 
we do not know the connotation of every term. Thus it is 
not easy to define dog, monkey, elephant etc. So also 
social sciemces such as economics, politics, sociology etc. 
are not easy to define. We find difficulty also in defining 
such terras as community, right, duty etc. Our knowledge 
of things not being perfect and being progressive, we 
have sometimes to take recourse to descriptive definitions, 
which often prove useful. In such a definition we 
mention attributes which are not essential to things. 
Thus economics is defined as the science that deals with 
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consnini)tioii, production and distribution ; a nation is 
defined as an organised people having a comraon 
nationality and occupying a definite territory, and so on. 
Again man is defined as a cooking animal or a featlicrless 
biped. Such definitions are descriptive. Soitk^ descrip- 
tive definitions may be very useful, others not so useful. 
We have also renjarked that definition should be as 
progressive as our knowledge and should not be regarded 
as stcTc'otyjMMl. Atoms were once defined as hard, ulti- 
mate, indivisible particles of matter, but modern physical 
research has established that the atom is not simple but 
cf)inposite, being made up of protons and electrons. 



CHAPTER V 


THE DOCTRINE OF DIVISION AND OF CLASSIFICATION 
THE PROBLEM OF NOMENCLATURE AND OF 
TERMINOLOGY 

Division 

Koyn(‘s siiys, “TIip term Division may be defined as 
the sottinjnr Torth of the sinalhir groups whicli are contaiind 
under tlie extension of a given term. It is also defined 
the s(*i)aration of a genus into its eonstitnent species.’^ 
Thousuh division involves the analysis of the denotation 
of a term, it does not eonsist in enmn(u*ating the indivi- 
duals belonging to a class. In loaiical division we divide 
a hi ff i^er elflaa or n gcmiR which 

may again be snl)-divid('d into snb- 
, general sp(*cies till the infimae species .are 
reached. T he genus which is to be 
dividend is called the totum di visum (divid ed w hole) or 
jliiidend.^J2i^‘ sp^^^^lcs i nto which it is analysed .are 
styled the memb ra, dividentiaXd ividing inptn}ipr&). Thus 
we divide animals into men, elephants, horses, monkeys 
etc., and triangles into equilateral, isosceles and scalene. 
In dividing a genus wo think of an at tribu te which is 
possessed by some o f its mem bers and not by others, and 
this suggests the fnndamcHttnn (lirisiouis or basis of divi^ 
siou. In the above e.xampre oOhft ""divisioir of triangles, 
the^rinciple of division is the relation of the sides. 
Similarly when we divide triangles into obtuse-angled, 
right-angled and acute-angled, the division is according 
to the size of the largest angle. Li dividing men into 
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division is the contin ent in which they live, above 

examples sEow tliat the s ame genus may be divide d 
acoordinpr too liftWent iwinciplcsy^ft-jn thn pnae o£-^.vid - 
ing triangles according to the ndat io n nf -t h e ir - sid es and 
accorSngTo tlic largest ajigle.^ If the same genus is 
divided according to different principles we have an 
example of co-division, and the classes obtained by co- 
division overlap each other. Thus a right-angled triangle 
may be either isosceles or scalene,; 

In progressive division we must proceed gradually 
from the higher class to the lower species, and we must 
not ium[) from a higher cIuSkS to the 

TlslM **rn8r be lowest species, leaving oat the inter- 
gradual and mediate steps. Division, therefore, 

leap*^ * I'^Rst be gradual and step by step. This 

is expressed by saying ‘l)ivisio non 
faciat saltum\ that is, division must not make a leap. 
CChus in dividing men we may divide them into Asiatics, 
Europeans, Americans etc., and again we may divide 
Asiatics into Indians, Chinese, Persians, Japanese etc., 
and again we may divide Indians into Hindus, Moslems, 
Sikhs, Christians, Zoroastrians etc. Such a division is 
progressive and gradual. 

Division presupposes definition, ^ f wc are not 
aware of the definition of a name, we cannot find out the. 

principle of division. Definition gives 

The relation be- Connotation of a term tind it is 

tween division and . 

definition. Divi- connototion whic h 

d^Mnitlon?”****^*** ^ionT^Ve do not get at the con nota- 
tion of a term by observing individual 
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instances, b ut the connotation of a name is given an d 
we bring individuals under a class according to the 
DO:-jSCSsion or non-possession of certain nttinhiitp^i, wliinl) 
we know to be the_-el?^Rs-at trJhnteja, — Thus the definition 
of triangle gives us the connotation of triangle, and in 
dividing we group triangles into sub-classes according 
to some ijrinciple, but if we arc not aware of the conno > 
tat ion of the class ^tri an^le. we cannot divide it. Thus 
division is concerned with concepts or universals. We 
divide a class into sub-classes, that is, a universal into 
more dcteriniiiate universals. _ We nijiy make the relation 
between definition and division clear by another example. 
If we want to d ivide wealth into* its species w o must know 
the definition wotiltJij namely, that it is that which has 
value in exchange. There arc things which have value 
in use and not in exchange^ and such things should be 
excluded IVoin the category of wealth. When we have 
thus obtained the definition of wcaltli we can divide it 
into its species. We therefore find tha t definition is 
f undanumtal, while division is derivative. 

Should the principle of division be present in all the 
sub-classes ? When we divide a class by contradictories, 
the principle of division is present in 

The principle members, as in dividing 

of division is not , i ^ x t> 

always present in colour into white and not-wnite. But 

sions!^^ sub-divi- principle of division may not be 

present in all the sub-classes in all cases 

of division, as when we divide undergraduate students 

according to colleges, for there are undergraduate non- 

collegiatc students. 
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Logical division should be distinguished from physical, 
metaphysical and verbal division. In phys ical division 
wo divide an individual thi ng into its 

shOTld'bl pa^^as in dividing a_shii) 

uished from phy- ijito mast, hull, sails etc., or in dividing 

cal and verbal ^ Watch into case, hands, taco etc. 
division. (.'heniical division, r./y. the division of 

water into hydrogen and oxygen, is 
nothing but physical partition. Crn_the_casfL.otJ^ 

si^dasses. * Thu s X is divid ed i nto Xa, XK Xc etc. 
AVc can say man is an animal, the monkey is an aniina h 
thc ^og is all. .animaL etc. But we cannot say that tin* 
mast is a ship or the hull is a ship. Metaph ysical division 
is the m ental division of a thing into its attrib utes, as when 
wc divide g old into yellowness^^ hardness, malleability etc. 
Here also the thing divided is not prcdicable of each of its 
qualities. We cannot say that yellowness is gold. Again 
verlml division, as in the case of dividing an ainbiguoujj 

w^d into ^J^„,.diiEerciit signification ^ is not logical 

division. Thus wc distinguish tlic meanings of ‘vice’ as 
either some moral fault or a mechanical instriimcut„' 


Some logicians wrongly regard division as merely 
formal. A correct division cannot ignore consideration 


Division is not 
merely a formal 
process but it re- 
quires a know- 
ledge of facts. 


is gained by 


of facts. Out’ knowledge of the general 
attribute does not give us the diflPerentiae 
of the species, without the knowledge 
of which a higher class cannot be divid- 
ed into sub-classes. This knowledge 
observation of facts. The definition of 
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'triangle^ does not give ns the relation of its sides accord- 
ing to which wo divide it into equilateral, isosceles and 
scalene. Again the knowledge of the connotation of 
‘animaF does not give us the differentiae of its sub-classes, 
which can only be learned by a study of facts. Thus it is 
not correct to say that classification is material while 
division is purely formal. Moreover, division involves 
elassihcation. If wo want to divide novels wo have to 
enumerate incntalfy the novels which we have perused. 

The Fundamental Rules of Division 

Our previous study enables us now to examine the 
fundamental rules of division. They are : 

1. “The members of the division shall be mutually 
exclusive. 

If. “Oolleetively they shall be exactly co-extensive 
with the class that is divided.^^ T)iis means that the 
denotation of the sub-classes collectively should bo equal 
to the denotation of the class divided. 

III. “Each distinct act of division should proceed 
throughout upon one and the same basis or principle.” 

TV. “If the division involves more tliaii one step, it 
should proceed gradually and continuously from the 
highest genus to the lowest species, that is to say, it 
should not pass suddenly from a high genus to a low 
species.” (Keynes). 

Though not strictly necessary, another rule may be 
added, /v't. — 

V. No individual sub-division should be equal in 
extent to the class divided. 
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Logical division is impossible without observing the 
first and second of these rules, which are fundamental. 

Rule 111 does not exclude the possibili- 
The non-obser- ty of dividing a genus according to 
and the third rule dill ercrit principles. Rule TV requires 
^^owrlapping division shonld give ns a hicrarcliy 

division. of classes or a graduated series. Non- 

observation of the first and the tliircl 
rules may lead to cross or overlapping division. Thus 
division of animals into invertebrates, fishes, amphibians, 
reptiles and birds involves cross division. Again if we 
divide men into white men, negroes, yellow men, Hindus, 
Mohammedans, Christians, Europeans, Americans, 
Asiatics, Africans etc., there is cross or overlapping 
division, because white men may be Europeans or Ameri- 
cans and Christians or non-Christians. But in some 
cases the non-observation of the third rule may not load 
to cross division, as in dividing triangles into isosceles, 
scalene and equiangular, because equiangular triangles 
are equilateral. Again the observation of this rule may 
not prevent overlapping division, as when we divide 
triangles into equilateral isosceles and scalene, since 
equilateral triangles are at the same time isosceles. To 
get rid of this difficulty we should define an isosceles 
triangle as a triangle which has only two of its sides etpial. 

^The breach of rule II leads to either too wide or too 
narrow division. If in dividing a class wc omit some of 
its sub-classes, then the collective extent 

which^the^division sub-classes becomes less than the 

is either too wide extent of the class divided, and in such 
or too narrow. 

a case there is too narrow division.) 
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Thus if \v(3 divide? I’ectilinear figures into triangles and 
(luadrilaterals only, or animals into men, monkeys and 
horses only, there is too narrow division. Again if in 
dividing a class we mention all the sub-classes and main 
(•lasses besides, then the collective extent of the sub- 
divisions becomes greater than the extent of the class 
divided, and in such a case there is too wide division. 
Thus if we divide men into Europeans, non-Europeans, 
monkeys, (dephants etc. there is too wide division. Even 
if the thii'd rule is obscrv(‘d, that is, if we adhere to one 
principle in dividing, there may be either too narrow or 
too wide division, for we may omit some of the sub-classes 
or include some species within sub-classes which are 
outside the genus divided. The non-observation of the 
fourtli rule may also lead to too narrow division. If we 
leave out intermediate steps in progressive division, the 
collective? extent of the sub-divisions may be less than 
that of th(? class divided. Progressive division is exemp- 
lified when a botanist starts with the summa genera of 
l?lants, Vf \. (?xogens, endogens and acrogons, and sub- 
divides them into varying orders, which again he sub- 
divides into varying genera and these again into 
varying si)ecics till the infimae spcci(?s are reached. 
Such procedure is scientific and helps the development 
of knowledge. 

Division by Dichotomy, or Bifid Division 

Dichotomous division is based upon the principles of 
contradiction and excluded middle. Division by 
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Dichotomy, or dichotomy by contradic- 

Di vis ion by tion, is the division of a class simnlv 
Dichotomy is form- , . , 

al in character. With reterencc to tJie presence or absence 

given attribute or set of attributes.) 
sions. Tims \ye may divide colour into white 

colour and not-white colour, or X into 
XA Sind XA', A' meaning not-A. Such a division, though 
formally valid, does not represent our actual procedure 
of division. Besides, in dividing X into XA and XA' 
we require the knowledge of one of the' terms in tlie 
sub-divisions, rk. that XA is included in the class X. 
Dichotomous division is exemplified by the Tree of 
Porphyry or Ramean Tree. Many logicians eloquently 
praise division by dichotomy as perfect. Thus 
Bentham and Jevons arc enchanted by the matchless 
beauty of the Ramean Tree. We however cannot be 
satisfied with merely formal division, in which the negative 
term is always indefinite. The following obje^ctions can 
be made against division by dichotomy. The sub-class 
indicated by the negative t(Tni is always indefinite in 
extent, though we may go on sub-dividing it. XA' 
does not tell us what its denotation is. Such a division 
docs not take into consideration actual facts and is thus 
cumbrous. When a class can be divided into natural 
sub-classes, it is meaningless to divide it by two contra- 
dictory terms. Further such division is hypothetical in 
character, since we do not know whether the class indi- 
cated by the negative tennis existent or not. Mill regards 
such a division as too formal, while Mansel speaks of it 
as not sufficiently formal. From the practical point of 
view it is useless. No division is possible without 
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matcrifil knowledge. It does not provide any m(‘ans by 
which correct divisions may bo effected. But it may 
be said that excei)t in the case of division by dicho- 
tomy we cannot formally find out whether a particular 
division conforms to the rules of division or not. For 
material division it is necessary to find out whether tin*, 
sub-divisions have reference to the universe of discourse 
ill question. But in formal division such reference is 
not necessary, since dichotomous division is hypothetical 
in character, the nejjjative term being indefinite. AVelton 
remarks that such a division, if not purely formal, must 
also be based on fact, as in the case of the division of men 
into Europeans and non-Europeans if any, Europeans 
into Englishmen and non-Englishmen if any, and so on. 

Venn gives us various examples of formal division 
whicli for all practical purposes are useless. We may 
give an example. If we are concerned 

Purely formal three terms S, M, l^ we may havii 

division is useless. .... 

th(^ following formal divisions, ri.'i, 
SMP, SMP', SM'P, SM'P', S'MP, S'MP', S'MT and S'M'P'. 
Here S', M', P' stand for not-S, not-M, not-P. For other 
examples of formal division students may consult Venn^s 
Symbolic Logic. 

Division is very useful from the scientilic point of 
view. It clarifies our thinking and 

Division Is very makes progress in knowledge possible, 
useful from the ^ , , 

scientiUc point of Every science has to take recourse to 

division and classification, without which 

it cannot expect to attain its object. 



THE GKOL’XDWOUK OF LOGIC 


11 (> 


Classification 

We often speak indifferently of division and classifi- 
cation in the same sense, but a distinction should be 
drawn between tliein. (\Ve have already 

of the^^natiire^of division involves classi- 

classification and iieation and classification division, 
a comparison bet- -n r- r i* • . i i • 

ween division and ■‘'liss »jon(‘S tiieretore is ripjht wlien sin* 

classHicatio;.. roiniirks C^ivision aud classitication 

are the saaie tliin<r looked at from 
different points of view,” and a table of division is at 
once a table of classitleation. But in spite of this there 
is a distinction between the two. According to Mill (he 
doctrine of division gives place to that of classiKcation 
when wc adopt a material standimint. In division, as 
we have found, we ciinnot altogcthciv ignore facts, yet 
it is more or less formal and limited in investigating facts. 
But classification is impossible without putting material 
considerations first and foremost. Thus classificalion, 
more than division, lielji.s towards the iJrogress of know- 
ledge. In division we [)ass From unity to multiplicity, 
in classification from multii)licity to unity, or at least to 
a system. Joseph di.stinguishes between division and 
classification by stating that though division is closely 
allied to classification and definition, “the difference! 
between division and classification seems to be 
principally this, that wo divide the genns, but classify 
the particulars belonging to it. In other words, division 
moves downwards from the more general to the moyo 
special, classification upwards from the particulars through 
the more special to the more general.”) The problem of 
classification, according to Mill, is that “classification 
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should l)(i to piwidc' thattliiny:s shall bo thought of in such 
irroiii)^, and those groups in such an order, as will best 
conduce to the reuieinbranee and to the ascertainment 
of their laws.” Welton explains the nature of classifica- 
tion thus: — “A development of logical division on 

th(^ material side leads to the theory of classification. 
The obj(‘ct of classifying is to so arrange in order th(‘ 
facts with which we are dealing that w(' can the most 
easily aecpiire th(‘ greatest possible' (‘(miniand over them, 
and can economise statement — iind so lighten the task 
imposed on memor}' — by being <niablcd to convey a large 
amount of inforuuitiou in a few ^rds.” 

General names such’as man, house, tre(‘ etc. classify 
things for us. Predicables and categories, though names 
of classes, are not the names of natural 
cias8?f?cTtion. classes according to Mill. Mill says 
that there are general names which are 
iiot class names, c.ry. god, mermaid, ghost, etc., but 
there are other general names which are really names of 
classes, such as animal, plant, dog, elephant etc. 
‘‘ riiore is a classification of things which is inseparable 
from the fact of giving them general names” (Mill), 
livery coniiotativc name divides things into two classes, 
/•/•..those which have this connotation and those which 
ilo not have this connotation. AVe arc* here concerned 
not with how names classify things, but with the grouping 
of things, which are afterwards given general names as a 
consequence of classification. 

Following the Scholastic logicians Mill draws a 
distinction between natural classification and artificial 
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chisi^ificatioii. Natural classification is 

betleL‘‘*'*nat^” gro«l)ing of things according to 

and artificial important and numerous points of 
similarity, while artificial classification 
is the grou[)inj;i; of things according to some purpose in 
view. Thus it is supposed that Nature has herself 
arranged things in classes, and to group things according 
to Nature’s plan is scientific, as in the grou])ing of animal 
species according to the degree of perfection of animal 
life. On tlie other hand artificial classification is made 


according to the purpose of the individual concernc^d, as 
in grouping words in a dictionary or grouping books 
in a library catalogue in alphabetical order. In such 
a case the members of a group have no inner affinity. 
The words ‘man’ and ‘mountain’ are grouped togetlior in a 
dictionary, though the things denoted by the terms have 
no affinity. But the groniung of books in a library in 
different book-cases according to subject-matter, p.g. books 
on logic, history, physics and so on, is scientific, inas- 
much as there is a natural affinity between the members 
of every group. According to Mill the grouping of plants 
with reference to stamens and pistils is not scientific and 
natural classification, but artificial. Similarly Bentham’s 
classification of flowering iilants is artificial. He classifies 
British flora into those whose flowers arc compound and 
those whose flowers are not compound, and subdivides 
the former into those with one seed and those with more 
than one seed, and so on. Again the classification of 
plants into monocotyledons and dicotyledons is, accord- 
ing to Mill, artificial. 

It may be pointed out that natural classification is 
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objective, because in this case things are classified 
according to their resemblance or affinity, while artificial 
classification is subjective, inasmuch as in this case the 
interest of the individual, that is, the purpose he has in 
vi(*w, determines classification, 'riius the classification 
r)f plants by a medical man is not the same as the classi- 
fication of them by a farmer or a botanist. 

Natural class(‘s were supposed by the Schoolmen and 
others to be lixed and nnalterabh'. But the science of 

biology has shown that classes cannot 

distinctioii™ ^Vet- watertight compartments. 

ween natural and Various species and genera can be 
artificial classifi- ^ . .11., 

cation. traced to a common stock and there is a 

family relation between them. Besides, 
in the course of evolutiou a particular class may undergo 
metamorpliosis, and change its character altogether. So 
classification should be effected not according to resem- 
blance but according to family relationship. Modern 
books, therefore, set out family relationships by means of 
genealogical trees\ Further, according to Welton there is 
no 4‘ssential diffenmee between artificial and natural 
classification. Every classification is artificial and is 
based upon some fmrpose, yet it aims at being natural. 
We classify according to some idea. He distinguishes 
however between classification for some siiecial purpose, 
analogous lo artificial classification, and classification 
for a general purpose, similar to natural classification. 
Besides, we may remark that artificial classification is 
not useless, but has proved very valuable in many cases. 
Instead of speaking of natural and artificial classification 
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wc hIiouIcI rather distinguish between Scientific and 
popular classillcation. Botanists and zoologists have 
attempted to give us sciontilic classifications of plants 
and animals, and their attempts have prov^ed very valuable 
for the iirogress of knowledge. AVe should also remark 
that classification should not be made once for all. Old 
classifications must give way to new ones with the 
advance of knowledge. The old classification of plants 
into ti-ecs, shrubs and herbs has been found to be un- 
scion tifie. 

In the light of what has been said above we may 
provide aonn? rnl(‘s of classification. The rules of divi- 
sion giv(‘n pi*eviously hold good for 
claJriHcaHo^ classification as well, 'fhe classes 
should be (‘xclusive, and th(‘ .sub-classes 
together should be eiiual in extent to the genus divided. 
In classifying, a single principle should be observ(‘d, (*le. 
Besides these, we may note certain special rules of classi- 
fication, ri\. — (1) “The classification should be api>ro- 
priate to iho. purpose in liand’^ (Wclton). (2) The higher 
the group the more important should be the attributes by 
which it is constituted. (3) The classification should 
be graduated, so that the groups with most afliinity with 
each other may be nearest together, and so that the dis- 
tance of one group from another may be an indication of 
the degree of their dissimilarity, (4) All groups should 
be so constituted as to differ from each othci^by a multi- 
tude of attributes. These rules are difficult to satisfy. 
How arc we to find out the most important attributes ? 
Our knowledge is not perfect. To arrange classes in a 
gjcadual order must depend upon knowledge of the 
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affinity between -Uittereiit elasses. Ft is very difficult to 
find out this affinity. 


An explanation 
olf classification 
■by type and some 
criticisms of it. 


According to Wliewell, classiticatioii should be accord- ^ 
ing to type and not according to definition. Species are 
not cl(‘arly marked oil* and one runs 
into aiiotlicr. Natural liistory provides 
us with classification according to type. 
Such classification, according to Mill, 
is unnatural and therefore unscientific, while matheinaties 
and physics give ns scientific classification. A type is 
an example of a class which embodies in a prominent 
degnjc the* leading and important characteristics of the 
class. Thus in classifying monkeys according to typt3 we 
may take one typical example of the class, which has the 
leading characteristics of the class. Ihit classification is 
not dctermiiK'd from without but is dc'termined by a 
central point within, that is, by internal affinity and not 
by external marks. According to Jevons, tlie type is an 
individual and no other individual is like it. If a type is 
found out by tlie seleetion of a few important qualities, 
this can only be the result of a knowledge of classifi- 
cation, that is, by a knowledge of tlie connotation of the 
class name. Thus classification by type is circular, since ' 
to have the type we require a knowledge of the general 
attributes of a class. Thus classification by tyi)e cannot 
be defended logically. IJesides, we classify things not 
according to denotation but according to connotation. 
We can no more classify by typo than we can define by it. 
Though classification by type has been found to be un- 
scientific, it is not useless. The older Ihgiciaiis attempted 
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such classification, and types often help us to find out 
class properti(?s. 

Comte was tlie first to recognise classification accord- 
ing to series. (Masses are marked by mutual affinity, and 
if they are serially arranged, it becomes 

of ^classiHcation very general laws, 

by series. Different animal classes are the modi- 

fications of animal life. ^How to arrange 
th(' classes side by side, not how to arrange individuals, 
is the problem of classification by series. One 
species often passes into another, and this again into a 
third, and so on. Thus to arrange groups according to 
rjcarncss of relation is serial arrangement. ' An ellipse 
passes into a circle when its diameters become c(iual. 
It i)asse8 into a straight line when the conjugate diameter 
becomes uiL An ellipse is thus intermediate between a 
circle and a straight line. According to Welton the 
arrangement of natural classes is not serial. It rather 
resembles an arrangement of concentric circles in a globe. 
Classification in zoology is according to the degree of 
perfection of animal life. A species is perfect, not when 
it is between two extremes, but when it passes to some 
other species. Thus we do not have a scries but a 
graduated order in natural classification. Man is not 
intermediate between animal and dog, but in relation to 
animal both man and dog have the same position. • 

Scientific classification, aided by scientific nomen- 
clature, contributes largely to the advancement of know- 
ledge. The things of the world are 

, innumerable and varied. To group them 

classification. .j 

under classes is a great aid to memory. 
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Without (‘lassilkktioii they would boconio uiiiuanage- 
abl(». (Classification helps us to find out general laws, 
without wliicli knowledge cannot progress. Again if 
class(\s arc arranged in graduated order according to 
affinity and nearness, we can compare conveniently and 
draw inferences by analogy. Thus zoology and botany give^ 
us genealogical trees. Thus we find that scientific classifica- 
tion is indispensable^ for tlic advancement of science. 

Nomenclature and Terminology 

Names invented by science are well defined and have 
their ni(*anings fixed ; ejj, the terms point, triangle etc. in 
geometry. But the meanings of names 
popularly used vary from time to time 
according to usage and custom. Thus 
we find in the dictionary that a word 
has different shades of meaning. The 
word pagan originally m(*ant a villager, 
but now it means a heathen. Fidelity 
meant faithfulness to the oath of allegi- 
ance, hut now it means any kind of faithfulness. These 
exami^les show how words undergo a change in tlieir 
meaning. Words change their meaning either by genera- 
lisation or by specialisation. When words an; generalised 
their connotation diminishes. Oil, which originally 
iiK'ant olive oil, now means any kind of oil. This is an 
example to show how a word changes its moaning by 
generalisation. Psychologists and sociologists often gene- 
ralise words. When words change their meaning by specia- 
lisation, their connotation increases. Logicians should 
accept words in general use, but should define them clearly 
and precisely for the fulfilment of their purpose. 


Words in gene- 
ral use change 
their meanings ; 
scientists when 
they use them 
ought clearly to 
define their mea- 
ning or else 
invent technical 
terms. 
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Nomenclature is u system of mimes for clasf^es. 
According to Mill, "‘A iiomeiichiturc may bo deiined as 

the collection of the names oF all the 

The problem of kinds with which any branch of know- 
noiiienclature ex- , , 

plained. lodge IS conversant ; or more pro piTly, ol 

all the lowest kinds, or infimac species — 
those whicli may be sub-divided indeed, but not into 
kinds, and which generally accord with what in natural 
liistory ar(^ termed simply species/’ No classification can 
remain fixed without a corresponding nomenclature, and 
every good noiiKuiclature involves a good system of classi- 
fication. Whewcll says, “System and nomenclature are 
each essential to tin* other.” If classes lack noimm- 
claturc, the progress of thought becomes impossibli'. 
Names of classes hav(‘ not only denotation, but they liav(‘ 
also connotation conventionally fixed. Though artificial 
classification may have nomenclature, such nomenclature* 
is not scientific, since the same thing may be ar'tiiicially 
grouped under different classes. Botany, zoology and 
chemistry give us excellent systems of names or nomeu- 
clatijres for classes. In botany higher classes have been 
given names such as dicotyledon, Rosa, Geranium t‘t(*. 
“The species is marked by adding a distinctive attributes 
to the name of tlie genus, as viola odorata, orchis maeulata 
etc.” (Wclton And Monahan). These distinctive attributes 
do not stand for differentiae. Sometimes a class is named 
after some individual, e,g, Rosa Wilsoni ; sometimes 
after some country, p.g. Anemone Japonica; sometimes 
from some peculiarity of the plant, as Geranium Sangui- 
neiim ; some names are fanciful, e,g, Baiihinia. AVo hav(' 
from the time of Linnaeus the names of higher classes of 
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plants. Chomist/y givos ns another method of naming 
classes, based ni)on the oxygen theory. The principle 
here adopted as the basis of scientific nomenclature is 
founded on a niodilication of tlie relation of elements. 
\V(‘ have tlius “snlphuric and snlphnroiis acids, 
snli)hates and sulphites of bases, and snlphnrcts of 
metals ; and in like manner, phosphoidc and phosphorous 
acids, phosphates, phosphites, phosphiirets^^ (AVeltoii 
and Monahan). Such naming at once im])lie.s tin* place 
of a thing in a system. The thre(‘ oxides of iron an* i)ro- 
toxide, the black oxid(* and the ])eroxid(‘. 

We should not only have scientific names for classes, 
but we should also have scientific terms to be able 
adetpiately to describe individual things, 
ex* ^ systou) of sci(‘iitilie t(‘nns neees- 

piaincd. ” sary for the description of individual 

things is called Terminology. Thus 
while nonieiielature is a system of names for ^Jasses, 
l(‘rmi!n)logy is a system of names for parts or (lualitics 
of individual tilings, Botany provides ns with (‘xamples 
of such a terminology. Here also we are indcbtcfl to 
fjinnacus. Thus tlic parts of flowers have been distinguish- 
(‘d as calyx, corolla, stamens and pistils. Names of the 
parts of plants arc pistil, stamen, calyx, frond, and names 
of pro[)crtics are bipartite, silicate, pinnate. A\'heii we use 
current names, we should fix their meaning conven- 
tionally, and technical names should be well defined and 
taught through tlie knowledge of objects. The knowledge 
of the colour implied by a name can only be taught 
through the eye. 
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PROPOSITION 


CHAPTER I 

The Definition and Nature of Proposition 

The probloiii of proposition in logic is so central and 
important that it is essential to treat it with some fulness. 

though the subject will api)oar to 
ProposUioT beginners difficult to grasp. / Logic is the 

science of thought ; we think only when 
we judge ; and there is a close connection) if not identity, 
(between judgment and proposition. The judgment is 
the unit of thouglitjin the same wayfas the sentence is the 
unit of language. Ignoring the distinction between judg- 
ment and proposition for the present, and regarding them 
as identical, we may state with Johnson that “a systematic 
treatment of logic must begin by regarding the proposition 
as the unit from wliich the whole body of logical prin- 
ciples may be developed.’’ According to him, /‘A propo- 
sition is that of which truth and falsity can be signifi- 
cantly predicated.” ; Russell also regards proposition as 
anything which is either true or false. 

Only assertions, that is, affirmations or denials, can 
claim truth, and wc cannot assert without judging. So 
. judgment and proposition arc closely 

between *^**^dg” related^ What then is the relation 
ment and proposi- between them ? According to Bosanquet, 
<:;<‘Judgment claims to be true, that is, 
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presupposes the idistiiiction between truth and falsity/^ 
Thus he defines judgment in the same terms in which 
Johnson and Russell define pro[)osition. Should judg- 
ment and proposition then be regarded as identical ? 
Johnson argues that this is not possible, because judgment 
is concerned with the mental attitude of the person judging 
and is subjective, or as he says, epistmiic. He does not 
agree with Bosanquet and others, who hold that a propo- 
sition is the expression of a judgment in words or language, 
because a mere verbal expression cannot claim truth ; 
the expression of a judgment in language is a sentence, 
not a proposition. So according to him judgment is wider 
than proposition. Every proposition, however, involves 
judgment, since there cannot be any assertion without 
judgment. Therefore he says that we pass judgment 
upon propositions, which stand for some fact, that is, are 
objective or eonstifntive in nature. Anything that is true 
or false must have objective reference and must also imply 
assertion. But, we may ask, if proposition is regarded 
merely as objective, as it is by Johnson, how can it claim 
truth ? If however it claims truth, it must combine both 
the subjective and the objective aspects of knowledge, and 
therefore judgment and proposition must be inseparable. 
This means that a proposition is at the sauie^imc a 
judgmentp Without fulfilling this condition proposition 
cannot claim truth, and cannot form the central problem of 
logic, from which all other logical principles can be 
derived. 

Logicians have generally used the terms judgment and 
proposition in the same sense, and we can avoid confusion 
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if we can find some cine to identify 

Identity be- them, or at least to find a very close 
tween Indgment , , , . 

and proposition. relation between them. .'( )ne school ot 

lojricians has treated of judgnients 
exclusively without any reference to |iropositions, another 
has treated of propositions alone without any reference to 
judgments. But this has led to difficulties. The former 
school ignores the close connection between thought and 
language, while the latter concerns itself mainly with the 
grammatical structure of proposition and its different 
forms. It appears to us that a compromise can be effected 
between Bosaiuiuct and .lohnson, since the formei-’s defi- 
nition of iudgraent is the same as the latter’s definition of 
proposition. If we do not take judgment in its wide and 
psychological sense, but narrow its meaning for logical 
purposes, we can rightly say, as Bosanquet does, that 
Rudiment claims, to 1)0 true, f.e. presupposes the distinction 
^between tenth, and Jalsity; What then is a proposition ? 
It Should not be defined as the expression of a judgment in 
language, but rather as a iud^ent expressed in tankage. 
If wo accept this definition, wc can at once say that both 
judgment and proposition claim truth, the only difference 
being that the proposition has linguistic reference, while 
jne^ment has not. We may also say that in logic wc are 
concerned with jiropositions as understood, and a judgment 
is nothing but a proposition as understood. Thus instead 
of regarding judgment as merely subjective and proposition 
as merely objective, we regard both judgment and pro- 
position as having both subjective and objective aspects, 
or as Johnson' puts it, epistemic and constitutive aspects.^ 
We can reduce logic neither to psychology and 
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metaphysics nor to grammar. If we ilecidc to regard 

judgment and proposition as essentially the same, it will 
be possible for us to use the terms judgment and 
proposition in the same sense indifferently. 

\yhat do Aye mean when we say that a judgment or 
proposition claims truth ? We have already remarked 
that every proposition has two aspects, 

obieeUv^^spects Wld-otifictw^ ^^Iheneycrjwe 

ot Judgment or judge, we judge about something, and 
proposition. . , . , . , . T 

this something to which every judgment 

is referred is it^^ jndgment has a 

subjective aspect as well, localise judgment is. a mental 

act, and involves belief or disbelief. This mental attitude 

is ])r(^scnt in every judgment or proposition. To assert 

something is a mental process, and assertion is the 

(‘ssential mark of judgment. ) (/Onsider tlie judgment 

‘gold is yellow.^ It is a mental act, and I cannot say that 

gold is yellow without believing in the proposition. But 

if it bo merely subjective, it cannot be either true or false. 

A mental state by itself, whether sensation, feeling or 

volition, cannot be regarded as either true or false. My 

idea of gold being yellow, if it is to be true, must have 

reference to reality or fact. That is, every judgment in 

order to be true must correspond with some portion of 

reality. We may judge about the whole of reality or 

about some portion of it. According to Bradley, a 

judgment, in order to be true, must be compatible with 

some content of reality. Bosanquot also holds almost the 

same view, and according to him a judgment may have 

reference to some cross-section of reality or to the whole 

of it. The same thing is meant by the expression 

9 
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‘universe of discourse/ We refer every judgment to 
some iinivers(‘ of discourse, whether it be the reul 
world or th(* world of lictiou. I'he uiiivers(^ of discourse 
or the objective reference of the judgments ‘gold is 
yellow’ or ‘m. 11 men are mortaF is the physical universe. 
Th(* judgment ‘fairies can assume diflcrcut forms’ 
refers to the universe of folklore*. The universe* e)f 
discourse of the judgment ‘Hainle*t killed Polonius’ is 
the* world, of fiction. Thus we find that thougli ev(*ry 
proposition is a mental act and is a continuous idea, 
yet since it claims truth, it has always re'ference to some 
aspeeit of reality or to some universe of discourse. 

*Wc must here make a distinction between the meta- 
physical, grammatical and logical subject of proposition. 

In treating of terms wt neiteel that 

Metaphysical every proposition when fully developed 
subject of ppoposi- , * 

tion, distinct from has two terms, /V i. sub](Tl and 

mftical Prodicate. In the proposition 'man is 

mortal^ the grammatical subject is ‘man.’ 
But this proposition may be the answer to cither of tin* 
two questions, ‘what is mortal ?’ and ‘what is man ?’ In 
the first case the logical subject is ‘mortal,’ liecause we 
enquire about it, and in the second case ‘man’ is the 
logical subject, though the grammatical subject of the 
proposition is always the same. But what is its meta-- 
physical subject ? The metaphysical subject of the 
judgment stated above, which lurks behind the gramma- 
tical subject, is the physical universe in which ‘man- 
being-mortal’ is true. According to Aristotle, the ulti- 
mate /)r metaphysical subject of every judgment is some 
individual, and there is a plurality of such individuals. 
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Accordiiii? to Bnidloy, it is always one system of reality 
havinji; a variety of eonteuts. According to Bosaminot, 
the metaphysical subject may be either the whole of 
reality or a portion of it. According to Johnson, every 
judgment is universal and is of the nature of an ad- 
jective, while th(! ultimate subj(*et is always particular, 
and is of the nature of a substantive*. So since judgment 
corresponds with fact we m; y say with Johnson, follov'- 
ing Aristotle*, that the* universal is in the* particular. 
All these thinkers agree in holding that in every juopo- 
sition th(*re is a real subject behind the grammatical 
subject. Thus in logic we cannot disi)e*nse with meta- 
physics altogether. But though referemee to reality 
is required by every judgment, we need not in logic 
enquire of tlic nature of reality. From what we have 
remarked we may conclude that every judgment is in a 
sense existential, that is, refers to some object real or 
fictitious. Even mythology and fiction have their place 
in the system of reality, and when judgments are re- 
ferred to them, they cannot from this point of view be 
regarded as other than real, 

(Every judgment has three main characteristics, / /Vr . 
that it is uniycrsal, necessary and constructive. Judgment 

is universal because what is true is 

Judgment is always true and what is false* is always 
universal, neces- tp , * . 

sary and codstruc- false. If the judgment man IS mortal’ 

be true, it is true to me, to you and to 
every other person, and it was true in the past, is true 
now and will be true in the future. If this is so, we 
cannot say that a true judgment may become false after 
a lapse of time. Some judgments have reference to parti- 
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culjir points of tiirio. Can such jndgincnts bo regarded 
as always true ? Let us take the judgment ‘Socrates 
is drinking hemlock/ Socrates is not drinking hemlock 
now, npr could he drink it before he w^as born. So the 
judgment lias reference to a particular point of time. 
Can it then be regarded as always true? Our view is 
that it (!a.n, because in so far as the judgment lias re- 
ference to a particular point of time it is always true. 
The fact that on a particular day and at a particular 
time Socrates drank hemlock cannot be denied. Similar- 
ly the judgment ‘this rose is white’ is always true, though 
the rose may change its colour with the passages of tinus 
since the judgment refers to some particular point of 
time, and according to that reference and under that 
condition it is always true. Bosanquet, to make the 
matter clear, distinguishes betwcum the time of predi- 
cation and time in predication. The time of predica- 
tion is the time when an individual judges, and time in 
predication is the time to which the judgment refers. 
If all this is true, then we cannot agree with Bosanquet 
that narrative judgments are not truly judgments 
since tliey require tense, as in the example ‘Caesar 
crossed the .Rubicon/ This judgment is as universal 
as the judgment ‘all material bodies gravitate’ in so far 
as the limitation of its reference to a pitrticnlar [joint 
of time is considered. 

Secondly, judgment is necessary. This means that 
in judging there is always some restraint imiiosed upon 
ns by the system of reality or fact. We cannot judge 
as we like. We cannot say that men are quadrupeds, 
because the real world does not provide us with examples 
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of men with foul' foot, lii judging wo have always to 
take the actual world into consideration, if our judg- 
ment is to be true. The necessity of judgment, therefore, 
consists in the restraint imposed upon our thought by 
facts when we judge. 

Lastly, judgnumts are constructive. Reality, as 
Bosaiiquet says, is a continuous judgment embracing 
the whole universe. The world to us is nothing but 
what wo know of it. Wo make our world and construct 
it as we pass from judgment to judgment. Our world 
is the world of our judging mind, and our knowledge 
being progressive avc construct the real world progress- 
ively. If tliere be anything outside our knowledge, it is 
nothing to us. So judgments are constructiv(‘, because 
they d(»termiiie for us what our real world is. 

Wo hav<^ delincd proposition as judgment expressed 
in language, and have pointed out that since thought 
is the subject matter of logic, judg- 

Judgment not incmt and proposition an* identical in 
always expressed V, , . i 

in propositions. essence. But should every judgment 

be expressed in language ? This is 
not necessary, though every judgment tmij bo so ex- 
pressed with more or less difficulty. Wher(‘ pictorial 
thinking is possible we can judge without the help of 
language, as in chess-playing. But we require language 
to think of complex matters such as the British consti- 
tution, the govenirnciit of India, the respiration of plants, 
the internal structure of animals, etc. In such cases we 
can hardly judge without the help of language. Though 
judgment and proposition are essentially identical, 
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traditioiifil logic* givc's uh forms of i)ro|)ositioii some of 
wliioli hardly correspond with judgments, and in formal 
logic we cannot but consider these different forms of 
proposition. shall discuss them in the next chapter. 

In discussing terms we pointed out that ev(*ry pro- 
position must hav(‘ subject and predicate when fully 
devcloi)ed. The judgment ‘plants are 

Nature and func- living^ has for its subject ‘plants’ and 
tion of the copula 

in proposition. for its ])redicate living. Hen* how- 
ever we are considering tlie grammatical 
structure of a proposition, and speak of the grammatical 
subject and ])redicate. Tlie above proposition includes 
another word, ‘is,’ which is called the copula of the 
proposition. Tt is commonly held that the copula should 
always be some form of the verb ‘to be.’ But this is not 
necessary, since in inllcction we may have a proposition 
in which ‘is’ is absent, c. (j, ‘fire burns.’ Here the copula 
and the predicate are not two words, but are l)oth pres(*nt 
in the one word ‘burns.’ So we may have propositions 
in whicli the copula as a form of the verb ‘to be’ is 
absent. 

What then is the function of the copula ? According 
to Mill it is merely the sign of predication. ‘Is’ implies 
affirmation and ‘is not’ denial. In the proposition ‘matter 
is extended’ the predicate ‘extended’ is affirmed of matt(T, 
and the function of affirmation is performed by the 
copula ‘is’. In the judgment ‘some men are not happy’ 
the predicate ‘happy’ is denied of the subject ‘some men,’ 
the copula ‘is not’ performing the function of denial. 
So the (‘opnla should not be regarded as a third term in 
a proposition. It is, according to Bosanquet, ‘ the grip 
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with which the inivts of a single complex whole coh('re 
with one another, diliering according to the mitiire of 
th(‘ whole and the interdepend(niec of its j)arts.’’ Accord- 
ing to Johnson, it is the tie that connects the siibj<‘ct 
and the tmedicate into a single whole. \Vc have already 
remarked tliat every proposition is a (‘ontinuous idea 
and is a single act. The copula implies the act of 
jndgment. Though from the grammatical point of view 
the (*,o])nla appears to be a third member of a i»roposi- 
tion, it is not so, if we consider the significance of the 
proposition. .I3esid('s, we shall snbsecpie.ntly find that 
th(‘re may bo propositions in whi(‘h both the grammatical 
subject and the copula are abs(‘ut. IVedication is the 

main function of proi)osition. 

Anoth(»r point has to be cleared up. Does the copula 
‘is^ imply existence ? It does not. In the in’oposition 
‘man is mortal/ it is held that ‘is’ is not merely a sign 
of predication but implies existence as well. This is not 
true. We judge about fictitious objects ; e. (f. ‘the centaur 
is a ])roduct of the poetic imagination.’ Here ‘is’ does 
not imply real existence. Though every ])roposition may 
be regarded as ('xistential in some sense, strictly speak- 
ing the only existential judgments are those in which 
the term ‘exist’ occurs, e.r/. ‘matter exists.’ 

A distinction between proposition and sentence may 
be drawn here. f4J]he sentence is the unit of language, 
the proposition is the unit of thought. A sentence is 
either correct or incorrect, while a j)roi)osition is either 
true or false. Though every propo- 
ppoposition* sition is a sentence, every sentence is 

not a proposition. Thus optatives, r.g. 
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‘Lot the king live long/ imperatives, e,g. ‘Go home !' and 
questions, ejj. ‘Are you coming are sentences but not 
propositions, as they do not claim truth. Wo have said 
that in a devoloi)ed proposition both the grammatical 
subject and the copula are present, but there are 
judgments in which either the subject or tlu* co])ula 
or both are absent. Exclamation may be vegaixh'd as 
the most elementary form of judgment, in which both 
the subject and the copula are absent. After looking 
at a thing we may say, ‘Beautiful This exclamation 
is a judgment meaning that ‘that is beautiful.^ But in 
the proposition ‘Beautiful !’ both the subject and the 
copula are absent. Similarly ‘Lightning T is a judgment 
implying ‘there is lightning’ or ‘that is lightning,’ In 
impersonal propositions, c. </. ‘it is raining/ ‘there is a 
British constitution that protects the liberty of the 
people,’ etc., the whole proposition is concentrated in the 
predicate, and practically speaking no grammatical subject 
is present. In such judgments as ‘that is a house,’ 
‘this is a book/ etc., which may be called demonstrative 
judgments, though the grammatical subject is pn^sent 
it is indefinite. Thus gradually there is a process of 
development of propositions, and we pass from exclama- 
tory propositions to impersonal propositions, and from 
these to demonstrative propositions, till we reach pro- 
positions in which the subject is definite and the parts 
of the proposition are fully stated, e, g. ‘Socrates is 
mortal,’ ‘man is mortal.’ In the next chapter we shall 
discuss the forms of proposition, beginning with the 
traditional scheme. 



CHAPTER I[ 

FORMS OF PRpPpSITIpNSV,3 

Viirious classifications of propositions have been 
offered by logicians, no one of which can be regarded as 
complete by itself. Tlio traditional scheme of classihcu- 
tioii, which is simple though incomplete, 

Traditional and gives iis a provisional basis for dis- 
Kantian classifiea- 

tions. cussing the forms of propositions. 

^Traditional logic classifies [>1*0 positions 
according to quality into affirmative and negative ; 
according to quantity into universal and particular ; 
and according to relation into categorical and condi- 
tional, the last being further subdivided into hypotheti- 
cal and disjunctive. Kant gives ns a fourfold classi- 
fication of propositions. According to liiin propositions 
ar(‘, in resp(^ct of (juality, affirmative, negative aiid infi- 
nite ; in resjieet of relation, categorical, hypothetical 
and disjunctive ; and in respect of modality, apodeictic 
or necessary, assertoric and problematic. 

We shall provide here a scheme of classification 
which is accepted in a general way by modem logicians, 
though our basis of discussion will be the traditional 
scheme of clarification. Wc shall in the next chapter 
briefly disci^^ the Plamiltonian scheme of classification 
by quantifying predicates, and the equational theory 
of Jevons, which also involves the quantification of 
predicates. Tlioiigh Bosanqiiet has thrown much light 
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the problem of tlie forms of proposition, and we 
shall have to improve the traditional scheme in thc^ 
light of his discussion, yet his classilication showing the 
dcvelo])mont of judgments, though useful, is rather 
psychological than logical, and it is not possible to accept 
his scheme. 

In the last chapter we showed that in certain judg- 
ments only the predicate is ijresent, neither the subject 
noi- the copula being expressed, and that in an imper- 
sonal judgment the implication of the judgment is 
to be found entirely in the predicate. But even such 
judgments can be stated fully in a form in which the 
subject, the copula and the predicate are all present. 
Thus the judgment ‘house !’ may be translated as ‘that 
is a hous(*.’ Similarly the judgment ‘it rains T may 
be de\’clo])ed mto the i)roposition ‘rain is falling." So 
a judgment when fully developed presents us with 
subject, predicate and copula, and every judgment 
may with more or less difficulty be fully expressed. We 
may further remark that though proposition is a single 
act of assertion, yet the analysis of its linguistic form 
gives us the grammatical subject and the grammatical 
predicate, behind which the real subject is always present. 
In discussing the forms of proposition we shall have 
to bring out the implications of the grammatical subject 
and predicate, and of the relation existing between 
them. 

The Fourfold Scheme of Classification V ^ ' 

Traditional logic gives us a fourfold classification of 
propositions. According to quality propositions, as we 
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have seen, are eitilier affirmative or negative. An affirma- 
tive in’oposition affirms a predicate of a subject, r.g, 
‘cows are domestic animals^ or ‘John is an Enjrlishinan.’ 
In a negative i>ropositi(>n the predicate is denied of the 
subject, r. f/. ‘m(*n an* not i)erfeet,‘ ‘Socrates is not a 
Roman. ^ We. may note that in a negative proposi- 
tion th(' copula is ‘is not’ which is tin* sign of denial. 
Hobbes attem])ts to regard all propositions as allirmative 
i)y supposing that the negative sign ‘not' is a part of the 

predi(?ate. So according to him in the 

Arfirmative and proposition ‘men are not ])erfeet,’ 
negative proposi- t . . . 

tions. jiot-])erfect' is atlirmed of the subject 

‘mcn.^ But this is a misreading of the 
meaning of the proposition. In this pro[)osition what 
we are really doing is to deny the predicate' of the 
subject, and this denial is ])erformed by the copula 
‘are not.^’ 

One other point may be noted here. What is the 
meaning of denial ? When we say ‘snow is not hot,^ 
it is because we know it is cold. Absolute denial 
is im])ossible in thought. (^Negation has always a 
positive background,^ though this is not explicit. 

Snow is not hot, because it is cold^ 

Negation has book is not large, because it is 

an implied posit- , i . 

ive background. small ; this flower is not white, 

because it is red. Thus wc deny to 
affirm. Truth often comes home to us through denial, 
because if we can find out what a thing is not, we can 
determine what it is. So according to Plato negation is 
as useful as affirmation. The function of negation will bo 
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more clearly niidcrstood when we discuss induction, since 
without nc^jation, that is, elimination of irrelevant cir- 
cumstances, inductive generalisation is impossible. Discri- 
mination and diflPcrcntiation arc important elements of 
thought wliicli are effected by negation. 

(TJesides affirmative and negative propositions, Kant 
gives us another distinction according to quality, ri\. 

infinite propositions. The form of an 

tween proposition is ‘S is P,’ that 

and infinite pro- of a negative proposition ‘8 is not P,^ 
while the form of an infinite propo- 
sition is ‘S is notrP.^ ' Thus the i)ropo- 
sition ‘this Hower is not-red^ is an infinite proi)osition. 
But what does this proposition really mean ? Is an 
infinite proposition distinct from a negative proposition ? 
This cannot be established. ‘This flower is not-red^ 


means that this flower excludes red, and this can be 
expressed by the negative proposition ‘this flower is not 
red.’ If ‘not-red’ means nothing at all, the proposition 
becomes nonsense. If it means anything, it must moan 
‘something other than red.’ If so, then the negative 
proposition ‘this flower is not red’ brings out the mean- 
ing quite clearly. 8o to distinguish infinite from 
negative propositions not merely introduces tautology 
but may become misleading. Later however we shall 
find that for convenience formal logic often takes re- 
course to the form not-S, not-P etc. One other point 
may be mentioned. Logicians have regardedsjnfinite pro- 
positions in the form S is not-P as positive, while the 
proposition in the form S is n^t P has been regarded as 
negative.) This distinction, though formally ailowablo, 
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cannot be regaf^cd as valid if the meaning of such 
propositions is taken into account. 

According to quantity propositions arc distinguished 
as universal and particular. A universal ])roposition 
is one in which the predicate is affirmed or denied of 
th(i entire denotation of the subject, c. g. All or every 
S is P, all trianglc^s are rectilineal 

Universal and figures, i o nicii are perfect, (^tc. A 
particular propo- -• i 

sitions. particular proposition is on(‘ in 'which 

the predicate is affirmed or denied of a 
part of the denotation of the subject, c. g. Some S^s are 
or are not P, some men are not happy, some flowers 
ar(^ red, etc. Certain marks of quantity are recognised 
})y logicians. *A1I, every, no, each, any, etc. are marks of 
universal propositions, while some, a few, not all, most, 
(^tc. are marks of particular jiropositious. A categorical 
proi)osition, which is one in which the predicate is affirmed 
unconditionally of the subject, has according to tra- 
ditional logic four elements, n\. the subject, the j)redieate, 
the copula, and the mark of quantity. Thus in the 
proposition All S is P, S is the subject, P the pri'dicate, 
‘is^ the copula and ‘air the mark of quantity. 

Now combining the distinctions according to quality 
and quantity we get the fourfold scheme of classification^ 
/’/•..Universal affirmative (A)~*‘A11 S is P;^ Universal 
negative (E) — ^‘No 8 is P ^ Particular 
1 ^ Ili® *®“^*®'* affirmative (I)— ‘some S is P Particular 
propositiona. negative (O) — Some S is riot P.^ Thus 
the sym^ls A, E, I and O stand res- 
pectively for universal affirmative, universal negative* 
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particular affirmative and particular negative*. For con 
vcnience we sliall follow several other logicians and use 
in this book the symbols S a P for universal affirmative, 
S e P for universal negative, S i P for i)articu]ar affirma 
tive, and S o Pfor particular negative propositions. Thes(* 
symbols not only give us the ciuality and (piantity of a 
proposition but also indicate tin* subject and the |)redi- 
cate. Thus the symbol S a P giv(‘s ns S as the subject, 
P as the predicate, and the sign a tells us that the 
projjositiou is universal and affirmative. Thus S a P 
is etpial to All S is P ; Se P^No 8 is P ; S i P-Soim* 
SisP; 8 o P -= Some? S is not P. Further, we shall use 
such symbols as S' for n ot-8, P' for not-P, Ci' for not-(i 
and so on. Thus the proposition 8' a l^'^-All not-8 
is not-P, 8' e P = No not-8 is P, 8 i P'--8ome 8 is not-P, 
and so on. 

^A term is said to b(' distributed when it is taken in 

» 

its entire extent or denotation. A universal pro[)osition 
distributes its subject term, while a 
terms**”*****'^” negative proposition distributes its 
predicate term.) Thus universal affirm- 
ative* propositiouvS (A) distribute their subjects only, while 
universal negative propositions (E) distribute both their 
subjects and their predicates. Particular affirmative 
propositions (I) distribute neither the subject nor the 
predicate, while particular negative propositions (O) dis- 
tribute their predicates only and not their subjects. 
Thus affirmative propositions do not ordinarily distribute 
their i)redicates, and particular propositions do not 
usually distribute their subjec|s.'' The universal affirm- 
ative, proposition All 8 is P=A11 S is some P; the 
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universal iiogativV i)roposttiou Xo S is P=^No S is any 
P ; the particular affirmative proposition Some S is P = 
Some S is some P ; the particular negative proposition 
Some S is not P = Some S is not any P. When we say 
that all men are mortal, we mean that some things d(‘- 
noted by the t(Tm ‘mortal’ are identical with all things 
denoted by the term ‘man/ Similarly the proposition 
‘no men are perfect’ means that all things denoted by 
the term ‘perfeeP arc outside all the things de notea 
by the term ‘man/ In the sanu‘ way the i)ropositioii 
‘some men are virtuous’ means that some things denoted 
by the t(irm ‘virt.uous’ are identical with some things 
denoted by the term ‘man/ Th<‘ proposition ‘some flowers 
are not red’ implies that all things denoted by the term 
‘red’ are other than some things denoted by the term 
‘flower/ 

We may note that the theory of distribution of terms 
in a proposition rests upon the assumption that the subject 
and the predicate of all propositions are read in their 
denotation or extension and not in their connotation or 
intension. AVe shall subsequently find that the deno- 
tative view of predication is not satisfactory. 

To sum up the theory of distribution, we may point 
out that'if only one term of an affirmative proposition 
is distributed, it is the subject term, and if only one 
term of a negative proposition is distributed, it is the 
predicate term. But an affirmative proposition may 
in some cases distribute its predicate as well, as in the 
case, ‘all equilateral triangles are equiangular/ (This is 
because the subject and predicate are here co-extensive.) 
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A universal negative prSposition also distributes 
both its subject and its predicate terms ; e,g. ‘No men 
are four-footed/ 

Hitherto we have discussed universal and particular 
propositioiis in a general way, but it is necessary now 
to consider them with greater fulness. 

^Universal propositions may be cither 

positions : 1. Sin- singular or general. Singular propo- 

gular proposi- . . . , . , , 

tions. sitions are those in which the predicate 

is affirmed or denied of an individual 

subject, c\(j, ‘Alexander is the son of Philip,^ ‘London 

is the largest city in Europe,^ ‘my boat* is on the shore,’ 

‘Napoleon is not an Englishman/ etc. Such propositions 

are universal because in them the predicate is affirmed 

or denied of the entire extension of the subject. Singular 

propositions may be indefinite, and from the logical point 

of view are then eciiiivalent to pai’ticnlar propositions, r,g. 

‘a certain man is ill/ ‘a ship is sailing.’ Collective 

universals are equivalent to singular univcrsals, r.g, ‘All 

the angles of a triangle are e(|ual to two right angles/ 

‘all the books in the library weigh several tons/ ‘the 

Romans conquered Gaul’ (the reference being to the 

Roman army as a body), etc. 

In a singular universal proposition the subject is 
logically indivisible, while in a general universal the 
subject is undivided, €.g. ‘all men are 

2. General uni- mortal’. ( General universals again may 
rersal. proposi- , , . 

tions. be either numerical or empirical gene- 

ralisations or abstract universals.; In 

the propositions ‘all my sons are in the army’ or ‘all the 
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studonts of this class arc expected to pass the next 
examination^ etc., wc have examples of jaumerical uni- 
versal propositions. Such i)ropositions as ‘all lions are 
tawny^ all scarlet flowcTs are without sweet sc(;nt' etc. 
are examples of empirical universals, that is. of laws 
based upon experience. Numerical uiniversals and 
empirical universals, like singular universals, are concrete, 
as they directly refer to facts of experience. But abstract 
universals assert a relation of content and are not con- 
crete, e,q, ‘every right-angled triangle can be inscribed in 
a semi-circle’, ‘all triangles have their angles equal to two 
right angles’, ‘all men are mortal’, etc. Abstract univer- 
sals, since they assert a relation of content, are analogous 
to hypothetical i'roiK)8ition8 ; indeed they mark a transi- 
tion from the categorical to the hypothetical form of 
propositions. ‘All’ is a sign of a universal proposition, 
but it may be either distributive, as in ‘all num are mortal’, 
or collective, as in ‘all the books in the library weigh 
several tons’. ‘All’ therefore is ambiguous. To get rid 
i)f this difficulty we may use the form All S’s are P or 
Every S -is P when it is distributive, and the form All S 
is P when it is collective. 

hile the application or denotation of the subject 
term is definite in universal proposi- 

The nature of tions, it is indefinite in the case of 
particular proposi- / 

tions. particular propositions, o.ij.. Some 

flowers are red’, ‘some books arc interest- 

ing’, ‘some men are not happy’, etc. ‘Some’ is not in- 
consistent with ‘all’. When wc say that some men 
are intelligent, we do not exclude the jfossibiJity of all 
men’s being so. ‘Some’ is inconsistent with ‘none’, a1bd mpst 

10 
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imply jit Jcjist one. According to another view whicli is 
accepted by many, *some^ excludes both ‘none’ and ‘alT. It 
appears to us that the first view is more satisfactory, b(*- 
cause we use a particular [)roposition when our knowledge 
is imperfect ; when we have learned more, we may find 
that we can use a universal proposition in its ]dace. 
Wluui we say that some lions are tawny, w(» do not 
exclude the possibility of all lions being tawny. Parti- 
cular i)ropositions do not assert a necessary relation of 
content. But this does not mean that tlu^y are useh'ss, 
as Bosanquet holds, for w’e very often hav(‘ to use [)arti- 
cular propositions if we wish to give exact ex])r(‘ssion to 
what we are thinking. According to Keynes, particular 
propositions arc important because tlu'y definitely deny 
something, and also because they assert existence. When 
we say that some flowers are rod, we definitely deny tlie 
proposition that no (lower is red. Again when we say 
that some engines can pull a train at the rate of (>0 miles an 
hour for a long distance, we assert that such engines exist. 

Certain propositions are described as indefinite, 
though it is better to follow Hamilton 

Indefinite or in calling them indesignate, since we use 
indesignate pro- ^ i n • 9 • t 

positions. tl^c term indefinite to inaicate parti- 

cular jiropositions. indesignate pro- 
positions arc those which lack the sign pf quantity. Tims 
‘heat is a mode of motion,^ ‘bodies have weight\ ‘trains 
run at frequent intervals’ etc. are indesignate proposi- 
tions. The meaning or the context of such propositions 
shows whether they are universal or particular. Thus 
of the above propositions, the first two arc universal, 
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while the last is particular. AA’hcii we say that trains rim 
at freijiKmt intervals, we mean that some trains do so. 
When we say that bodies have, weight, we mean that all 
l)odi(\s have w(‘ight. 

Such propositions as 'most S\s are ‘most Indians 
are llindus^ ‘few S's are ‘few men 
gcniuscs\ etc. are called Plurative 
propositions. Phirative proposit^ions 
are particular hecause they are iudidinite. ‘Most’ does 
not exclude ‘air. ‘]\lost Indians are Hindus’ means that 
'some, more tlian half, Indians are Hindus.’ ‘Few’ has a 
negative force. ‘IVw’ is consistent with ‘none’ but ex- 
cludes ‘all’. ‘Few men arc geniuses’ is eipiivalent to ‘most 
men are not geniuses’. Therefore the projjosition is an 
() proposition. Few S’s are not P=^ Most S’s ar(‘ P, and 
is therefore an 1 iwoposition. Though plurative pro- 
[)o.sitions arii particular, one distinction between plu- 
rative and other particular i)ro[)Ositions should l»e noted. 
From two plurative propositions a conclusion may bo 
drawn. I3ut from two particular propositions no conclu- 
sion follows. Thus from the proi^ositions ‘most S’s are 
M’, ‘most S’s ar(‘ (i’, we may deduce the conclusion 
‘some (i’s arc M’. But from the proi^ositions ‘some S’s 
arc M,’ ‘some S’s arc (i’, wc can draw no conclusion, j 

.Numerically definite propositions arc those in which 

something is predicated of some definite [proportion of a 

class, e.g. ‘two-thirds of S’s arc P’, ‘sixty 

Numerically defi- per cent of S’s arc P,’ ‘thrce-fourths of 
nite propositions. ^ 

the members of the Bengal Council are 
intelligent men,’ etc. 
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iPlurative propositions and numerically definite projic- 
sitions are Exponibles. Exi)onible proi)ositions are those 
the full meaiiinjr of which can be brought 
propositions. Thus 'most 
Europeans are Christians^ means tliat 
‘some, more than half, Europeans are Christians^ and also 
that ‘f(^w Europeans are not Ohristians^ iSimilarly when 
we say that ‘two-tliirds of S’s are we at the same time 
mean that ‘one-third of 8's are not 

An Exceptive proppsitio^is one in whicli the quantity 
of the subject is limited by exce])tiou.s. If tlie (‘xception 
is definite, the lu’opositiou is universal ; 

indefinite, it is particular. ‘All SV 
except five are P^ is a universal ])roposi- 

tion, whereas ‘all S^s cxeept a few (or some) are P^ is a 
particular i)ro])Osition.^ 

•(in some propositions predication is limited by the 
consideration of time .or some condition. Tn such eases 
we have examples of multiple quantifi- 
tificatlo^'* cation, ry/., 'all men are sometimes nn- 

h:n)py^ ‘in some countries all foreigners 

are unpopular.’ These arc examples of secondary quanti- 
fication. AVe may have examples of triple quantification 
as well, e,g. ‘in all countries all foreigners are sometimes 
unpopulaP. Such , propositions may be either universal 
or particular, according to their meaning. ) 


Propositions are distinguished according as they are 
propositions seeundi adiacentis or propositions tertii 
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acUacentis. I ti the former the copula is 
seeun^djacentu oof separated from the i)rcdicatc, e.g. 

and tertil adja- i.,mg > ‘all that love virtue love 

contis. . . . •• 1 

. angling/ In propositions tertii ad- 

jacc litis the subject, tlie copula and the predicate are fully 

stated, <^.(7. ‘no men are perfect,^ ‘all lovers of virtue arc 

lovers of angling.’ 

• Traditional logic requires that every proposition should 
be stated in its logical form, so that it can be determined 
wlieth(ir a given jiroiiositioii is A or E or 
Traditional j (V logical proposition therefore 

every proposition should have a subject, a predicate, a mark 
logicafform/” of quantity, and also a copula which must 
always be some form of the verb ‘to be' 
in the present tense'.') We often think in terms of propo- 
sitions in which not all these elements arc* present. Ihus 
the i)ro[)ositioii 'None but the bravo deserves the fair, 
when cast into locical form, becomes oith(*r All that arc 
brave arcj deserving of the fair,' or no non-brave 
persons are deserving of the fair'. Similarly. All that 
love virtue love angling' = ‘all lovers of virtue are lovers of 
angling.’ In the same way, ‘the virtuous alone are happy' 
= ‘all that are virtuous are happy' or ‘no non-virtuous 
persons are happy*' So also, Alost men are guided by 
self-love' should be read as ‘some, more than half, men are 
guided by self-love'. ‘Few Indians are f^hristians'= some, 
more than half, Indians are not CHiristians'. ‘Not all birds 
are black' = ‘some birds are black' or ‘some birds are not 
black'; ‘Threc-foiirths of S's are P' = ‘all S's excepting 
one-fourth are IV ‘All men are not happy’ ‘some men 
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;ire hai)])y :in(l somo men uve not ‘The man niiis^ 

— ‘the man is riinninej/ ‘Sweet ar(» the uses of adversity^ 

— ‘all the uses of adversity are sweet/ ‘A few birds arc 
umsiear = ‘soine birds arc musiear. ‘All boys present 
excoptin*!; a few arc well-behaved’ ‘some boys present 
are well-beliaved and some boys |)resent ar(‘ not well- 
behaved’. Many other instances might b(* cited. 

Our discussion shows that forms of proposition do not 
always correspond to actual ])rocesses of thought. Our 

thoughts or judgments cannot always 

Remarks on the i*x i-x i 

traditional view be translated into subject, predjcate and 

of propositional copula. MV. have seen that there may 

forms. 1 . 1 

be judgments in which both the sub- 
ject and the copula arc absent. To reduce judgments to 
propositional forms, therefore, sometimes involves dis- 
tortion of thought. However, to satisfy the needs of 
formal logic we can with more or less difficulty throw 
every judgment into its logical form. Further, the dis- 
tinction between subject and predicate is rather i)sychologi- 
cal than logical. The subject is that from which thought 
starts and the predicate develops it. The subject is not 
however in all propositions stated first ; f\f/, it comes last 
in ‘ugly is the man.’ 

Distinction of Propositions according to Relation 

According to relation propositions are either categorical, 
hypothetical, or disjunctive. Hypothetical and disjunc 

Categorical, hy- Called 'COIH|Btional. {A 

pothetical and dis- categorical proposition simply affirms 

tioMdeiiii^™^***' or denies a predicate Of a subject, that 
is, it makes an absolute statement ; e,g. 
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‘All S’s iiro P\ ‘all virtaons mon arc trusted’ or ‘no birds 
are without wings’. k“A hypothetical proposition is one in 
Avhich the predication made in one proposition is asserted 
as a consequence from that ex]>resscd by another”^ 
fWelton). According to Joseph, “An hypothetical judg- 
inmit connects a consequent with a condition which it 
(lo(‘s not however assert to be fnlfilled.”; The forms of 
Jiypothetieal indgments are — V then ; Tf S is P, 
Mis X; If Sis I’, it is (i; or H S is P, P is Q. “A 
disjunctive jud|;5m(*nt aihrms alternatives” (Jose])h), or as- 
'^erts the truth of at least one of anninbor of alternatives ; 
(\g. S is either or (J, ; S is either or (J or M. 

We hav(^ alr(‘ady (*xplained tlie nature^ of a categori- 
cal proposition. A\"e have shown tliat individual or 
singular propositions, including eollec- 
hypS“c"r“and l>roi>ositions, particular proposi- 

categorical juiig- tions, mimerical propositions and ern- 
l>irieal generalisations, ar(‘, all concrete, 
because' they directly refer to facts, while generic or abs- 
tract universals express relations of content and give us 
laws. Abstract universals therefore mark a transition 
between categorical and hypothetical .indgments. Hypo- 
thetical judgments are abstract, necessary or universal^ 
and they assert a relation of content. In hypothoticai 
propositions direct reference to existing things is com- 
])letely absent. Some abstract universals can easily be 
transformed^ into hypothetical propositions : ‘Rainy 
weather is wot weather’ is equivalent to ‘if it rai^s, the 
weather is wet.’ Every hypothetical judgment Has an 
antecedent, called the protasis, which states the ground 
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or reason, and a consequent, called the apodosis, which 
makes the assertion. 

j 

^ A hypothetical proposition does not invariably affirm 
the existence of its antecedent ; e.ff. *lf Hannibal had 
inarched on Rome after Cannae ho would 

tece*dont*^**not* ne- conquered it ‘if a body is j»ivcn a 

cessarily affirmed, certain movement and if no counteracti ng 
conditions are operative, it will continue 
for ever to move in ‘ the same direction and with the 
same velocity.^ In these examples we do not affirm the 
existence of the antecedent but only assert the relation cf 
content, that is, we assert that if certain conditions are 
given certain events will necessarily take place. So 
in a hypothetical proposition, according to Cook Wilson, 
the solution of one problem depends ui)on the solution 
of another. Though this is true, hypothetical jndgmciits, 
being judgments claiming truth, must have reference 
to reality or existence. The proi)osition ‘if Hannibal 
had marched on Rome after Cannae he would have (;on- 
quered it/ asserts that the condition of Rome was such 
that Hannibal would have conquered - the (n'ty if he 
had marched upon it after Cannae, though he never 
did so. ) 


The progress of knowledge is from conen^te judg- 
ment to abstract judgment, and our scientific knowledge, 
which is universal and necessary, is stated 


Scientific know- 
ledge expressed 
by means of hy- 
pothetical propo- 
sitions. 


in the form of hypothetical propositions. 
Every hypothetical judgment is a 
single act of thought, though it ex- 


presses a relation between an antece- 
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dent jirid a consequent. Hypothetical propositions are 
called conditional b(‘causc in them the assertion is 
limited by some condition, that is, involves a supposal. 


Can hypothetical propositions be negs^tlvo ? A 
hypothetical i)roposition is not nt'gative simply because 
its antecedent or consequent is nega- 

„ . tivc. Thus ‘if S is not M, it is P,^ ‘if A 

Negative hypo- 
thetical propose is 13, (J is not are aflirmativc propo- 

though^”^formally The view that whenever the 

log^dan's*^ eonscHpient of a hypothetical proposition 

is negative, the proposition is negative, 
is untenable because even in such a case 
a relation between the antecedent and the conscciuent is 
asserted, v,(j. If you daily walk for an hour in the 
inoniing you will not suffer from dyspepsia. ('Indeed, the 
truth seems to be that a hypothetical proposition can never 
be negative, sirme its essential function is to assert the 
dependence; of a certain conclusion upon a certain condi- 
tion, and if any dependence is denied, wc cease to have a 
iiypothetical proposition. But by logicians the form Tf Sis 
M, it is not P is sometimes, though less accurately, taken 
as a denial of the relation between the antecedent and the 
consequent, and regarded as a negative proposition.' 

Hypptbj^tiiyil propositions in their denotative form 
may become either universal or particular. When the 
antecedent has the universal sign, it is universal, and 
when it has the sign of a particular proposition, it is 
particular ; e, g. If any S is P, it is M ; sometimes if 
S is P, it is M ; always if S is P, it is M ; etc. A few 
concrete examples will illustrate the point ; e. g. ‘Some- 
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times when men nre worried, they commit snicido^ ; 
‘always if a man is shot throiHrh the heart, he dies’ ; 
‘whenever a man moves, he expends enerjiV ; ‘sometimes 
if a man is ill, he cannot rise from his bed’ ; etc. Though 
hypothetical judgment is abstract and universal, in- 
stances naiy occur in which, though then^ is a (‘onncction 
between V and M, M may not be the full ground of 
P, or may not be universally operative, or may be coun- 
t(Ta(*ted by other intlu(*nces. In such a case we hav(' 
th(‘, form ‘If S is ]\I, it may be P,’ or 'if S is M, it need 
not b(' P.’ 'riiese ar(‘ examples of modal particulars. 
Hypothetical judgimmts in their perfect form arc* ideal 
or abstract, universal and nec(‘ssary, but if they ^^re 
expressed in denotative form they become concrete* and 
erase* to be the per feet form of hypothetical judgments. 

Abstract universals can easily be transformed into 
hypothetical propositions. Tims the proposition, ‘liiglit- 
angled triangles have the siimm* on the 

meaiiing^*^^*^wlien hyP<^fcniise ccpial to ‘tlic^ sum of the 
hypothetical pro- squares on the other two sides’^ 'if a 

duced*to categori- isright-anjilod, the square on the 

cal ones or vice hyi)otcnuse is equal to the sum of the 
scpiarcs on the other two sides.’ ^But in 
most cases a hypothetieal proposition cannot be reduced 
to a categorical proposition, or vice* versa, without 
distortion of meaning. Tims if the propositions gold 
is yellow,’ ‘man is mortal’ etc. arc translated into hyi)o- 
thetical form, we get the propositions, If gold is, it is 
yellow,’ ‘if man is, he is mortal,’ which suggest the pos- 
sibility of the non-existence of gold and man. Similarly 
the proposition, Tf men are honest, they do not deceive,’ 
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may bo translated into the eatoj^orieal form ‘All cases 
of men beirio; honest are oas(‘s of men not decoivin<j[/ Hero 
the abstract inoanin*^ of tin* hypothetical proposition dis- 
appears when it is transformed into its categorical form 
and thus becomes c()ncrete.^ 

We may now pass to the consid(‘ration of Disjunctive 
Propositions. We liav(‘ notod that a disjunction assents 
alternatives. ddi(‘s(‘ altcn’nativcs may 
be either two or more in number. Thus, 
‘S is either or ‘S is either P or 
or R/ etc. are disjunclivc^ proi)ositioris. 
Disjunctions, like hypothetical i)ro[)0.si- 
tions, are universal and necessary, but 
every disjunction has a categorical element which liypothe- 
tieal ]woj)ositions lack.' Thus disjunctive projiositions 
are more concrete than hypotlutical propositions. In a 
perfect disjunction the alternatives are exclusive and 
exhaustive, f\(j. ‘This book is either liistorical or non- 
historical.’ IJere the subject must aecei)t one of the 
alternatives, because they exclude (*ach other and there 
cannot be any assertion outside them. Thus according to 
logicians such a projK)sition can be translated into four 
hypothetical propositions, n\\. ‘If the book is not his- 
torical, it is nou-historical ; if it is not noii-Iiistorical, it is 
historical ; if it is historical, it is not noh-historical ; and 
if it is non-historieal, it is not historical.’} But wc must 
observe that the disjunctive . prop.oaition stated 
above is not equivalent to the four liypotheticals tal|f,n 
together. Just as hypothetical proi)ositions go b«^nd 
categorical ones, so also disjunctive propositions go 


Nature oli dis- 
junction and its 
relation to hypo- 
thetical and cate- 
gorical proposi- 
tions. 
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beyond hypothetical ones. Further, every disjunctive 
pro])osition has a categorical element, and is intermediate 
between a purely categorical proposition and a purely 
hypothetical proposition. 

trhere arc some disjunctive propositions, however, 
which do not give us exclusive and exhaustive altcrmi- 
tives. Such disjunctive forms are not perfect. In tho^ 

proposition ‘This flower is cither white 

imSrfwtdlslune! alternatives wliieli 

tion. are exclusive but not exhaustive; since 

the flower may be neither white nor 
red but green. In this case, if we aflirm one alterna- 
tive, we can deny the other, but not vic(‘ versa.; We 
can say, ‘If this flower is white, it is not red, and if it 
is red, it is not white,^ but we cannot say, ‘If it is not 
white, it is red,^ because it may be green. Such a 
form of disjunction is based ui)on the princii)le of 
contradiction, the form of w^hicli is ‘S is not both F andti.’ 
Again there are examples in which the alternatives are 
exhaustive but not exclusive. After seeing the striking 
successes of a certain man we may say that he is either 
intelligent or industrious. Here tin denying on(» of tlic 
alternatives wc affirm the other, but if w(i affirm one we 
do not necessarily deny the other.) If the man is not 
intelligent, he is industrious, and if he is not industrious, 
he is intelligent ; but it is possible that he may !)e both 
intelligent and industrious. So wc cannot assert that if 
he is intelligent, he is not industrious. In such a case 
disjunction is based upon the principle of excluded middle, 
the form of which is ‘S is cither P or But if the 
alternatives be neither exclusive nor exhaustive, then there 
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is no disjunction, for then any assertion boeoinos im- 
possible. Take the example, ‘Every man is either honest or 
liappy.’ Here there is no (lisjii notion, because a man may 
be neither liom^st nor liappy, or he may be both honest and 
happy. So by denyinjr one of the alternatives we cannot 
athrm tin* otlier, noi* can we, by atlirniinj;: one of tlie 
alternatives, deny the othei^ 

Disjunctions, lik(* hypothetical ])ropositions, may be 
either universal or particular; I'hus, ‘Some S's arc either 
P or il ' ; ‘Some nations are (*ithcr depen- 
dent or free^ ; ‘Some men are eitluT 
happy or iinhapi)y,’ an? exami)lcs of 
disjunetive propositions which are 
particular. Similarly the pro])Osition, 
‘Every idle man is either incapable of work or morally 
blameworthy,' is a universal disjunctive proposition. 
Disjunctives also resemble hypotheticals in that in their 
denotative form they cease to be universal and abstract, 
and become concrete. 'Though disjunctions can be either 
universal or particular they must always be affirmative.^ 
If negatived , they cease to be disjunctions and become 
compound propositions. ‘S is neither P nor Q' is equi- 
valent to the two propositions, ‘S is not P and S is not Q.^ 
To take a concrete example, ‘This man is neither happy 
nor virtuous^ docs not tell us what the man is, and there 
cannot be any assertion in this case, ft is a compound 
proposition. 


Disjunctive pro- 
positions may be 
either universal 
or particular, but 
must always be 
atfirmutive. 


Distinction of Propositions according to Modality 
The modal distinctions of propositions involve very 
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diiliciilt considerations, and tlie problem 
Modal distinc- may appear pnzzlins to beuinnors. Yet it 
tions according to apjjcars desirable to provide a brief 
a(*.coiint at this stage. . hen students 
have aciiuainted themselves with tlie prin- 
ciples of induction, they will find the problem easy of solu- 
tion. Aristotle i)rovidcs us with a fourfold division of ] nodal 
propositions. They are (iL Necessary — ‘S must be IV 
(2) Contingent — ’S is P,^ (3) Possible — ‘S may be IV 
(1) Impossible — ‘S cannot be P’. Scholastic logicians 
regard necessary ])roposition as A, contingent proposition 
as I, possible as O and impossible as E. Aristotle^s stand- 
point is objective and based upon the nature of the relation 
betw'cen the subject and the* ])redicate, KanPs threefold 
distinction of pro]iositions according to modality is 
generally accepted, but his view being subjectivi' has 
rightly been criticised by difierent logicians. According 
to him a necessary pro[)osition is universal and cannot 
even be reversed in thought. The form of such a pro[iosi- 
tion is ‘S is P, necessary’ (or ‘apodeictic’). An assertoric 
judgment is simply accepted for the time being, but may be 
thought of as otherwise ; it may be exi)rcssed as 
‘S is P, actual’. A problematic judgment expresses a 
doubt in asserting and may be expressed as ‘S is P. 
possible.^ According to Kant, necessary, assertoric and 
l)roblcroatic judgments represent difierent degrees of belief 
in the mind of the person judging. According to Rigwart, 
to say that a judgment is necessary is not the same as to 
say that it is necessary for a predicate to belong to a 
subject. The former standpoint is Kantian, the latter 
Aristotelian. 
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Since jud<j:monts claim truth, ('v^cry true judjrment is 

necessarily always true. Tliercdore 

Modal distinc- Kant’s subjective distinction between 
tions explained. 

necessary and assevtoric judgments can- 
not bo ac.cepted. A necessary judgment is an assertoric, 
one, but the assertion is more emphatic*. Both necessary and 
assertoric judgments imply complete belief, as every judg- 
ment claims truth. What then is the distinction bctw<‘(‘r* 
necessary, assertoric and problematic judgments ? First 
we may point out that necessary and problematic jndg-> 
uients an* conditional, while the assertoric judgment is 
categorical. When the condition is fully known, we 
have a necessary judgment, ^ which may bo expressed in 
the form — ’‘If S is l^ it is Q ‘If a triangle is right- 
angled, the square on the hyi)otenus(* is ecpial to the sum 
of the scpiares on the other two sidc.s’. When tlie condi- 
tion is not fully known, or when its operation is 
counteracted by external inlluences, we have a problem- 
atic judgment in the form ‘If S is P, it may he (i’; ‘if 
you read cand’nlly. you may pass the (examination’ ; ‘if 
you take mediciue, you may recover’. An assertoric 
judgment is a statement of some fact of experience, o.g, 
‘This fruit is an orange’, or ‘all lions are tawny’. Another 
distinction which follows from the above is that nece.s- 
sary and problematic judgments involve inference, while 
an assertoric judgment simply records some fact of ex- 
perience. If this be true, then a necessary judgment can- 
not be more certain than an assertoric judgment, because 
inferential knowledge depends upon experience. J 


From the objective point of view a necessary jiidg- 
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merit states the oixu-atiori of some law, r.r/. ‘Planets 
move in elliptical orbits/ It is necessary and universal 
because it holds good of all planets, known and unknown. 
Tt is the task oF induction to establish such laws. An 
assertoric jiidginont is a statement of fact and not thp 
expression of any law, (\g. ‘All the kings who ruled in 
France in the iStli century were named Louis^ or ‘This 
llower is red’. A problematic judgment makes an 
assertion without the knowledge of a nhcessary rela- 
tion between the subject and the predicate, (.ij. 'X seed- 
ling rose may be produced different in colour from any 
roses with which we are at jirescnt actiuaintcd.’ 'Jliis 
judgment implies that there is nothing inherent in 
roses (or in the laws regulating the production of roses) 
to render this impossible. 8o Joseph says that “a 
problematic judgment is invoked by knowledge ; it is 
problematic because of ignorance.” But the aliove dis- 
tinctions cannot be regarded as formal. Necessary and 
problematic judgments, it is apparent, involve reflection, 
while assertoric judgment is independent of any such 
reflection. According to Welton, all particular judg- 
ments are iiroblcmatic, all generic universal judgments 
and hypothetical judgments are apodeictic, all proposi- 
tions based on mere uiicontradictcd experience are asser- 
toric. Induction will throw much light upon the distinc- 
tions given here. 

New Classification of Propositions 

The traditional classification of propositions gives 
us forms which overlap and are not exhaustive. It 
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supposes that every lu’oposition must 

cauorof So*pMi- subject, copula, and predicate, 

tions to remedy which, we have found, is not always re- 
t r*a*d*i t i^o n aY by thought. Thus the traditional 

scheme. classification is not merely inexhaustive 

but is also confusing. ^'Modern logicians, 
including Russell, Johnson, Welton and Monahan etc., 
provide a new scheme of classification to remedy the 
shortcomings o/ the traditional one. This new scheme 
provides us with three main classes, \ . simple, complex 
and general. 

1. (Simple propositions are: (a) Subject — attribute, (\(f, 
‘This mango is sweet/ ‘this house is b(iautiful,^ etc. These 
are perceptual pro[)ositions, attributing some character 
to some definite' object, (b) Relational propositions, 
which may be cither (i) two-termed, etc., c.f/. ‘John met 
James,’ ‘Othello killed Desdemona,’ ‘my house is between 
a garden and a river,’ etc., or (ii) class propositions, c.r/. 
'Roses arc included in the class of flowers,’ or ‘the Oanges 
is a river,’ etc. These propositions may have negative 
forms. ‘ 


2. Complex propositions are combinations of propo- 
sitions. They have four forms : (a) Conjunctive proposi- 
tions, e,g. ‘James and John are coming’, ‘the man got up and 
ran to see the result of the game,’ etc. A conjunctive proposi- 
tion contains two or more propositions combined by 
‘and.’ (b) Implicative propositions, c.r/. ‘If you come, 
I shall be happy’; ‘if you run, you may fall xlown’, etc. 
Here the propositions are combined into a complex one 
through the relation of implication, (c) Disjunctive 

11 
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propositions contain two or more pro])ositions which 
cannot all be true at the same time. The form of such 
propositions is ‘S is not both P and ; ‘Gandhi cannot 
be both an Indian and a German/ ‘a definite portion of a 
river cannot be both wide and narrow^ etc. (d) Alterna- 
tive pro|)ositions are a combination of two or more pro- 
positions, one of which must be tine, rjj. ‘This man is 
either an Indian or a non-Indian/ or ‘this flow^er is either 
sweet-scented or is devoid of sweet scent/ etc. Some 
complex propositions may also have a nejrative form. 

3. General propositions may be cither (a) about tin', 
whole of a class, c./y. ‘All men arc mortal,^ ‘all birds have 
wings/ etc ; or (b) about some of a class, — ‘Some scholars 
are unsocial/ ‘some books are interesting’, etc. General 
propositions may also have negative forms. We have 
already noted that ‘some’ does not exclude ‘all’, though it 
does exclude ‘none’. ‘Some’ means ‘at least one’ but it is 
compatible with ‘all’. Some logicians wrongly suppose 
that ‘some’ excludes both ‘all’ and ‘none.’ 

The following chart, provided by Welton and 
Monahan, illustrates the above distinctions : — 

Propositions 

I 

(1) Simple (2) Complex 

(a) Subject— attribute (a) Conjunctive 

(b) Relational (b) Implicative 

(i) Two-termed etc. (c) Disjunctive 

(ii) Class propositions (d) Alternative 


(3) General 

(a) All 

(b) Some 
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DIAGRAMMATIC REPRESENTATION OF 
PROPOSITIONS 

Tt is often useful to represent the relation between tlie 
subject and predicate of j)ropositions by means of geo- 
metrical diagrams. \Vc give below the scheme of diagrams 
devised for this purpose by the Swiss logician, Euler, 
which an^ usually called by his name (Euler*s diagrams). 

The fundamental principle of these diagrams is that 
all the individuals included in any class, or denoted by 
a name, arc represented by a circle. Thus ‘all the indi- 
viduals included in the class (or ‘all the individuals 
denoted by SO are represented by 



and ‘all the individuals included in tin? class (or 
all the individuals denoted by PO are represented by 
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Then all possible relations between the class S and 
the class P are represented by the following five 
diagi'ams ; — 


U) (ii) (hi) 



In diagram (i), the two circles coincide ; />. the class 
S and the class P are co-extensive ; 


diagram (ii) indicates that all members of the class S 
are included within the larger class P ; 
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diagram (iii) indicates that all members of the class P 
are included within the larger class S ; 

in diagram (iv) the two circles overfap, indicating that 
some (but not all) members of class S are identical with 
some (but not all) members of class P ; 

in diagram (v) the two circles are completely outside 
each other, indicating that the two classes S and P havt^ 

no members in eommon. 

Let us see how tlicse diagrams apply to the fourfold 
scheme of propositions. 

(i) Where the classes S and P ‘arc co-e.vtensive, it is 
obviously true both that ‘all S is (all) P’ and that ‘some S 
is (some) P’ : i.e. diagram (i) represents certain A pro- 
positions and certain I propositions. /?.//., (A) all 
erpiilatcral triangles arc equiangular triangles; (I) some 
members of the Cabinet have divulged a Cabinet secret. 

(ii) Where all the members of class S are included 
within class P, it is obviously true both that ‘all S is 
(some) P' and that ‘some S is (some) P^ : /.e. diagram 
(ii) also represents certain A propositions and certain I 
propositions. Ejj., (A) All men are mortal ; (I) some 
triangles are rectilineal figures. 

(iii) Where all the members of class P are included 
within class S, it is obviously true both that ‘some S is 

and that ‘some S is not ; is. diagram (iii) represents 
certain I propositions and certain 0 propositions. E.g.^ 
(I) Some ships are steamships ; (O) some Hindus arc 
not orthodox Hindus. 
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(iv) Where the classes S and P overlap, it is obviously 

again true both that ‘some S is and that ‘some S is not 
P^ : Le. diagram (iv) also represents certain I propositions 
and certain 0 propositions. (I) Some knaves are 

fools ; (O) Some students are not diligent, 

(v) Where the classes S and P have no members in 
common, it is obviously true both that ‘some S is not P^ 
and that ‘no S is P^ : Le. diagram (v) represents not only 
certain 0 propositions but also all E propositions. E.g., 
(O) Some effects are not without a cause ; (E) no human 
being is infallible. 

Conversely, 

All A pro[)osition is always represented by 

either diagram (i) or diagram (ii) ; 

An I proposition is always represented by 

either (i) or (ii) or (iii) or (iv) ; 

All E proposition is always represented by diagram (v); 

An O proposition is always represented by 

either (iii) or (iv) or (v). 



CHAPTER IV 
IMPORT OF PROPOSITION 
Theories of Predication 

In this chapter we are concerned with the import of 
catej^orical propositions only, and wath this object in view 
shall examine the various tliL-ories of predication which 
arc usually recognised. Witliout a clear understanding of 
the nature of prf^dication the treatment of logic becomes 
impossible'. We have thrown out some hints as to the 
import of proposition in discussing the nature of proposi- 
tion (Book 11, ch. T). Before setting forth the corn'ct view 
of pr(‘dication, that is, what the import of proposition 
really is, we shall give an account of the hve different 
theories recognised by logicians, (1) the Predicative 

view, (2) the D<'notative view or the view of Class-in- 
clusion, (3) the Comprehensive view, (0 the ('onnotative 
view or the view of Concomitance, and (5) the Tndicjitive 
view. These are all answers to the problem, what really is 
the relation between the subject and predicate of a pro- 
position ?, We may now examine these theories one after 
another. 

1. The Predicative vicw.-rAccording to the predica- 
tive view the subject of a proposition is read in its 
denotation, the predicate in its conno- 
vie^*o^*^*propo7i- and the relation between them is 

tion is natural qhc of possession, that is, every proposi- 
and from the , , . t . 

psychological tion means that tlie thing or things 

mort denoted by the subject possess the 

attribute or attributes connoted by the 
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predicate. Tims the proposition ‘man is mortal implies 
that human beings possess the attribute of mortality.^ 
Similarly ‘gold is yellow^ implies that' the things denoted 
by the term ‘gokr possess the attributes* connoted by the 
term ‘yellow’. From the psychological ])oint of view, this 
theory is most satisfactory, since it represents the natural 
mode of our thought. Thus when we say that ‘all 
diamonds are combustible^ we naturally think of the subject 
in its denotation, though it connotes attributes as well, and 
of the predicate in its connotation, though in addition it 
denotes things, r urther the imedicative view agrees with 
the fourfold scheme of propositions. In this form we 
can make either afHrmatiou or denial about either a 
definite or an indefinite subject. In favour of this view' 
it may also be pointed out that we quantify denotation 
and not connotation, and the fact that it is tlu* subject- 
term only which is quantified according to the traditional 
scheme also supports this predicative view. The (pianti- 
fication of the subject-term implies that it is read in 
denotation, whereas the fact that the predicate is not 
quantified suggests that it should be read in connotation. 
Further it should be remembered, from the logical point 
of view, that a substantive is thought of in denotation 
and an adjective in connotation, though in the former 
case the denotation may be determined by the connotation. 
The subjects of propositions are very often’ substantives, 
while the predicates are adjectives. * 

But though the predicate of propositions is not usually 
read in denotation, yet in some cases the class reference 
of the predicate is undeniable, e,Q. in ‘all owls are birds\ } 
‘all palms are endogens\ ‘all men are animals^ etc. 
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Further there may be propositions, 
ti o^n s'natupafly though rarely, in whfch it is natural 

lead themselves to to take the subject in connotation and 
this interpreta- 
tion. the predicate in denotation, as in the 

proposition ‘no plants with oi)posite 

leaves are orchids.’ Thus it cannot be established that the 

predicative mode of interpreting pro[)ositions is natural 

in every ense. 

(2) The Denotative or Class-inclusion view\ — Formal 
logicians from the time of Aristoth' hav^e accepted the 
denotative or class-inclusion theory 

Denotative predication, f According to this view 
view explained. ^ ^ . 

both the subject and th(i predicate of a 

proi)osition are road in denotation, and the things denoted 
by the subject are included in those denoted by the 
predicat(i. Thus the relation between the subject and the 
predicate is one of inclusion. The proposition ‘all owls 
are birds^ means that the class of things denoted by the 
term ‘owls’ is included in the class of things denoted by 
the term ‘birds’.* Similarly, ‘Hindus are Aryans’ means that 
the objects denoted by the term ‘Hindus’ are included in 
the objects denoted by .the term ‘Aryans.’ In some cases 
however the predicate is included in the subject, if they 
arc both read in denotation, (\g. ‘Some Aryans are 
Hindus.’ 'Here the denotation of the term ‘Aryans’ is wider 
than that of the term ‘Hindus’, and therefore the former 
includes -the hitter. The denotative mode of interpreta- 
tion requires that the predicate should be always taken 
collectively. When wc say‘all owls arc birds’ or ‘all men 
are animals’, we do not mean that every owl is any bird 
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or that every man is any animal.* Wc really mean, in each 
of these cases, that if wc take the predicate collectively 
then the class denoted by it will include the things denoted 
by the subj(‘ct term. It is suj)posed that this mode of 
predication is convenient for logical manipulation, and 
such processes as conversion become possible if both the 
subi(‘ct and the predicate are read in denotation. The 
diagrammatic representation of pi*opositions is based ui^oii 
tli(‘ denotative interjiretatioii. Further it is held, as wc 
shall afterwards find, that syllogistic inference is not 
possible if th(» subject and the iircdicatc arc not both 
read cither in denotation or in connotation. Aristotle's 
famous ‘dictum de omni ct nullo' also rests upon the 
assumption that the subject and the jiredicate of (*very 
proposition arc* read in denotation, 

Bnttthis view of predication is neither natural nor 
ultimate. It ignores the fact that 

the"iarmode of assert a relation of con- 

predication. tent. It docs not recognise that 

every judgment is a single act of 
thought and is a unity. Though some propositions, in 
which the subject and [ircdicate are class terms, easily 
lend themselves to this mode of interpretation, most pro- 
positions cannot naturally be so interpreted. Thus such 
l)ro])ositions as ‘some violets are white', ‘some dogs are 
saviige', etc. require that the subject should be read 
naturally in denotation, but the predicate in connotation. 
Further some propositions do not express the relation of 
inclusion, c,g., ‘equilateral triangles arc equiangular',. 
‘Hyde is Clarendon' etc., because in these cases the sub- 
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ject and the predicate are co-extensivc. Moreover the 
first of these examples really asserts a relation of content. 
Further we must remember that in generic judgments 
connotation determines denotation and not vice versa. 
Therefore the eonnotative mode of predication is 
siii)posed to be better than th(‘ denotative. Hamilton's 
propositional schedule by (piantifying predicates, and 
Jevons^s etiiiational scheme, of both of which we shall 
give a sliort account later, rest upon the denotative view 

of proi)ositiou. 

(3) The Comprehensive view. — Sir W. Hamilton held 
that “(‘very judgment expr(‘sses not 

^ Comprehensive ^ quantitativ(‘ relation in 

view explained. . j 

extension or denotation m'twcen sub- 
ject and predicate, but also a similar relation in compre- 
hension^^ (Welton). The copula in the former ease 
means ‘is contained undcr^ and in the latter ease ‘com- 
prehends.^ AVe itjay explain the matter by an (‘xample. 
The iiroposition ‘all Hindus arc Aryans\ if vi(‘wed in 
extension, means that the Hindus are contained under 
the class Aryans. If viewed in intension, the proposition 
means that the complex notion ‘Hindus^ comprehends 
or contains the attributes common to tlu; class ‘Aryans\ 
We have already, in connection with the denotative view 
of predication, noted the difficulties which arise, if both 
the terms are read in extension. Here we may note 
the difficulties which arise if both the terms are read in 
intension. If by ‘comprehension^ we mean all the com- ' 
mon attributes of a class, then the proposition given 
above, and other similar propositions, 
Its detects. become analytic, since the predicate 
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states some of the attributes which are implied 
by the subject term, and we have found that analytic 
proi)Ositions do not contribute much to the enhancement 
of knowledge, ^f by 'comprehension’ we mean connota- 
tion, then it is not true that the subject comprehends 
the predicate, for the connotation of the subject-term, 
if we mean by it conventional intension, may not be 
larger than that of the predicate, e,g. ‘all equilatcTal 
triangles are equiangular.’ Further this view suggests 
tliat intension, like extension, can be quantitatively 
measured, which is an absurd view. Moreover this, like* 
the denotative, view ignores the unity of judgment and 
fails to see that judgments usually assert a relation of 
content. This view has all the defects of the denotative 
view and others in addition. } 

v4) The Connotative view. — Before stating his own 
view of predication, Mill criticises a theory common to 
Hobbes and to certain German thinkers, who hold that a 
proposition implies a relation between 

Preliminary cri- ideas. This view, according to 

ticism ol certain . . i , 

other views. Mill, is indefensible. He rightly points 

out that ‘fire causes heat’ does not 

mean that the idea of fire causes the idea of heat. We 

have already pointed out that every judgment is a unity, 

and is a single idea predicated of some aspect of reality 

or of the whole of it. Similarly Spencer’s view that a 

pro])osition is a transition from one idea to another 

cannot be accepted. According to him, ‘man is mortal’ 

means that we pass from the idea of man to the idea of 

mortal. But the essence of every judgment being 
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assertion, we cannot rightly say that a judgment is 
nothing but a psychological transition. Mill rightly 
criticises Hobbes. According to Hobbes every judg- 
ment involves a belief that the predicate is the name 
of that of which the subject is the name. Thus accord- 
ing to him, ‘man is mortaF means that ‘mortal is the 
name of that of which ‘man^ is the name.'' Such an inter- 
l)retation requires that the extension of the predicate 
should be c(iual to that of the subject. But this is not 
always true. ‘Mortal^ has a wider extension than ‘man.^ 
Such a mode of interpretation can be true only of verbal 
l)ropositions, e. (j, ‘Cicero is Tully.^ Besides, it is conno- 
tation that determines denotation and not vice versa. 

So Mill argues that' both the subject and the predicate 
of a proposition, except in the case of some singular 
|)ropositions, should be read in con- 

An explanation notation, and the relation between 
of the connotative , . 

view. them IS one of agreement or concomi- 

tance. When the proposition is nega- 
tive, the relation is one of disagreement. Thus the 
l)roposition ‘man is mortaP means that whatever has the 
attributes connoted by ‘man,^ has also the attributes 
connoted by ‘mortal,^ that is, the attributes (‘onnoted 
by ‘man^ are in agreement with the attributes connoted 
by ‘mortal.'* This view is better than the comprehensive 
view, since it docs not hold that the attributes connoted 
by the subject term comprehend or include the attributes 
connoted by the predicate term. It is better than the 
denotative view, inasmuch as it holds that since connota- 
tion determines denotation, agreement between the connota- 
tion of the subject and tliat of the predicate also imidies 
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agreement between the things denoted by the subject 
and those denoted by the predicate. This view maybe 
better expressed in another way, /V i. that the attributes 
connoted by the subject are an evidence or a mark of 
the attributes connoted by the predicate. ‘All S is P’ 
means tliat the attributes connoted by S are in agreement 
with, or a mark of, the attributes connoted by P. ‘No S 
is P^ means that the attributes connoted by R are not in 
agreement with the attributes connoted by P. Similarly 
some S is P^ means that sometimes the attributes connoted 
by S are in agreement with the attributes connoted by P. 
Some S is not P^ means that the attributes connoted by 
S arc sometimes not in agreement with the attributes 
connoted by P. ^According to Keynes this view is ulti- 
mate, because connotation really determines d('notatiou. 
TTiis view is not aflFected by the quantitative reading of 
propositions, since connotation implies denotation. 


Mill however wrongly su])poses that every iwoj^osition 

Mill fails to ^ relation between states of 

establish univer- consciousness. This is due to his em- 

pro^altionrow^ pirical standpoint. Fe reduces all 

to his empirical things and attributes to sensations or 
standpoint. . x p . rr»i i . 

states oi consciousness. Thus his uni- 
versal propositions arc never universal in the strict sense, 
being neither certain nor necessary. The necessity and 
universality of a judgment depend upon the relation of 
content apprehended by the mind. So Mill reduces all 
proiiositions to five kinds of relation, vh, (1) Existence, 
c. (j, ‘matter exists^ ; (2) Co-existence, c. g, ‘matter is 
extended’ or ‘this table is beside that chair’ ; 
(3) Sequence, e,g. ‘the death of Socrates followed his 
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condemnation^ ; (4) Causation, e.g. ‘the drinking of water 
quenches thirst^ ; (5) Resemblance, e,g. ‘the colour -of 
milk is like that of snow/ Mill thinks that such rela- 
tions between the terms of a proj^ositioii can be estab- 
lished by invariable and uiicontradicted exi)erience, that 
is, upon enumeration of instances, lint since exj)erienee 
cannot establish the necessary and universal propositions 
demanded by knowledge, ve cannot rest satisfied with 
the mere (unpirical standpoint. \V(^ can have necessity 
and universality when our experiences harmonise with 
the contents of reality. However, MilPs view is a move 
in the right direction, since it recognises some sort of 
relation of content. 

(5) llie Indicative view.— ^According to this view 
the subject is read in connotation and the predicate in 

denotation. • This is the reverse' of the 

TiJw‘’o/"^edlM! predicative view. - ‘All S is P', accoi-d- 

tion is unnatural to this view, means that the 

and almost useless. 

attributes connoted by S indicate the 
presence of something belonging to the class P.' Very 
few propositions can be naturally read in this way. Hut 
some instances may be given : -‘No plants with opposite 
leaves are orchids,^ ‘all that glitters is not gold’ are 
examples in point. If wc examine the second proposition 
we find that the subject here is attributive, while the 
predicate is a substantive. But this view of predication 
is most unnatural and does not serve any useful purpose. 
We cannot even logically manipulate propositions on the 
basis of this theory of predication. Wc may, therefore, 
summarily dismiss it. 
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The Reasonable view of Predication 

We may point out that if existence is taken in a wid(‘ 
sense to include the world of mythology, of liction, of 
mind, of physical reality, it may be 
import asserted with certainty that 'every pro- 

sltions explained, position asserts existence.^ The terms 
of a proposition are names which stand 
(dther for things or for attributes, and they must (»xist 
citlier in thought or in some other sphere of the universe. 
So James says, “In the strict and ultimate sense of the 
word existence,^ everything which can be thought of at 
all exists as some sort of object, wliether mythical object, 
individual thinker^s object, or object in outer space and 
for intelligence at large/^ - A universal affirmative propo- 
sition, e,g. ‘All S is IV asserts that S and P belong to 
the same sphere ol existence or universe of discourse. 
A universal negative proposition, e, g, ‘No S is IV assents 
that S and P do not belong to the same sphere of exis- 
tence. A particular ^ proposition, whether affirmiitive 
or negative (p.g. ‘some S is or ‘some S is not PO asserts 
that S and P may or may not belong to the same sphcTo 
of existence.# Besides, if we look at the pro])Osition as 
a whole and not at its constituent terms, we also lind 
that since every proposition is either true or false, it 
must assert either some aspect of reality or the whole of 
it. Every judgment asserts a relation of content, and 
m\ist be consistent with the contents of reality in order 
to be true. »Every proposition therefore is adjectival 
in nature, and is a single act of thought which is predi- 
cated of existence..or the real world, which is substantial 
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in character. In Dcrceptual propositions the reference 
to reality is direct, ejj, ‘This flower is rcd.^ In the case 
of such categorical iudgnicnts as are abstract and uni- 
versal, e. g, ‘All triangles have? their three angles equal 
to two right angles,’ and hypothetical propositions, e.g. 
‘If a triangle is right-angled then the square on its hypo- 
tenuse is equal to the sum of the squares on the other 
two sides,’ the reference to r .ality is indirect. - We may 
however point out that for convenience of logical mani- 
pulation we may break up the unity of proposition into 
its constituent terms, and read them either in extension 
or in intension. • 

V 

' The Existential Scheme of Classification.* 

Our treatment of propositions has shown that every 
proposition has reference to existence. Some logicians 
accordingly have given us an existential scheme of 
propositions. We may briefly point out its leading 
features. We have found that the four main theories of 
predication are (1) the predicative, "'(2) the denotative, 
(3) the connotative, and (4) the indicative theory. The 
comprehensive theory is in a way an amalgam of the 
denotative and connotative views. Every affirmative 
proposition and every universal negative proposition, 
if reduced to the existential mode of interpretation, yield 
four different types of proposition in accordance with the 
four different theories of predication. Thus the universal 
negative proposition ‘No S is P’ may be reduced to the 

* If the following paragraphs Appear difficult to studen ts, they 
need not attempt to master the details, but may leave them after 
reading once. 
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following four existential propositions ; (1) ‘There is no 
individual belonging to the class S and possessing the 
attributes connoted by (from the standpoint of the 
predicative view) ; (2) ‘There is no individual common to 
the two classes S and (from the standpoint of the 
class-inclusion theory) ; (3) ‘The attributes connoted 

by S and P respectively arc never found conjoined^ (from 
the standpoint of the connotative view) ; (4) ‘There is 
no individual possessing the attributes connoted by S 
and belonging to the class P^ (from the standpoint of the 
indicative theory). Similarly we may illustrate the 
existential scheme of propositions by taking an I 
proposition. The proposition ‘Some S is P^ may be 
reduced to the following four forms : (1) ‘There are 
individuals belonging to the class S and possessing the 
attributes connoted by P^ (predicative view) ; (2) ‘There 
are individuals common to the two classes S and P^ 
(denotative view) ; (3) ‘The attributes connoted by 
S and P respectively are sometimes found conjoined^ 
(connotative view) ; (4) ‘There are individuals possess- 
ing the attributes connoted by S and belonging to the 
class P (indicative view). The existential scheme may 
be illustrated by other forms of propositions. But for our 
purposes the above is sufficient. 

We may however point out that there is no need to 
adopt such a scheme of propositions. If we remember 
that every proposition has reference to existence, that 
suffices for the understandin^pf the import of proposition. 
Multiplication of propositionak schedules makes the study 
of logic confusing. 
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Hamilton’s Eightfold Scheme of Propositions 

According to Hamilton it is the fundamental postulate 
of logic that whatever is implicit in thought should be 
explicitly expressed in language. Archbishop Thomson, 
following Hamilton, holds that in 

Hamilton’s 

eightfold scheme thought we quantify not merely the 
lustrated**^*^*^ subject of a proposition but also the 
predicate. So like Hamilton he quanti- 
lies the predicate and gives us eight forms of proposition 
in place of the four traditional forms. They are (1) All S is 
all P (U) ; (2) All S is some P (A); (3) Some 8 is all P (Y); 
(4) Some S is some P (I) ; (5) No S is some P (y) ; (ii) No S 
is any P (E) ; (7) Some S is not some P (e>) ; (8) Some S is 
not any P (O). He expresses these eight forms of propo- 
sition by the following symbols : — SUP, SAP, 8YP, SIP, 
tiyPf SEP, SwP, SOP. We need hardly mention that 
Hamilton’s classification of propositions rests upon the 
denotative theory of predication, because he reads both the 
subject and the predicate in denotation. 

Hamiltonians suppose that the eightfold scheme is 
simple. It reduces all propositions to equations. Instead 
of writing ‘All S is all P’ we may write ‘All S = all P’ 
and so on. Further it has the advant- 
claimed* for**the making every proposition simply 

convertible. It is also supposed to 
simplify the rules of syllogism and 
does away with the need of the four figures. Similarly 
the scheme of Hamilton (licenses with the special rules of 
syllogism and is supposed to yield 36 valid moods instead 
of 19. Hamilton wanted to revolutionise logic. 
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We may howev('r point out that the main basis 
upon which the (‘ightfold scheme rests is indefensible. 

Hamilton makes the psychological 

Criticism of the assumption that we quantify i)redicates 
eightfold scheme ux t j- • 

of propositions. in thought, in discussing the predi- 
cative theory wc have iiointed out 
that we naturally read the subject in denotation and 
the predicate in connotation, and from the psychological 
|)oint of view the predicative view of jiredication is 
most satisfactory. Thus the assumption upon which 
the Hamiltonian scheme rests falls to the ground. Tt does 
not really simplify syllogistic rules, and introduces con- 
fusion in thought. Further, U and A propositions can 
each be well expressed by two propositions consistent 
with the traditional fourfold scheme. Thus ‘All S is all 
is equivalent to the two propositions ‘All S is and 
‘AllPisS.^ Similarly ‘All S is some P^ is equivalent 
to the two propositions, ‘All S is P’ and ‘Some P is not 
S/ Further, ‘some^ being indefinite, the Hamiltonian 
schedule docs not really give us equations. ‘Some S is 
some P^ does not tell us which S is which P. The only 
advantage of this scheme is that it makes simple 
conversion possible. We may also point out that ‘some^ 
may mean ‘some onl/, excluding ‘all^ and ‘iione,^ or it 
may mean ‘some at least, ^ excluding ‘none^ but not ‘all.^ 
Whatever meaning we give to it, we cannot have more 
than five forms. So the Hamiltonian eight forms are 
not merely redundant but absurd as well. If ‘some^ 
means ‘some only/ then the assertion of A is not incon- 
sistent with the assertion of i?. Similarly the assertion 
of Y implies the assertion of O. Similarly if ‘somc^ 
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means some only and not all/ then U becomes consistent 
with io — ‘some but not all S is not some 

scheme 0?*quantU bn t not all P’ is not inconsistent with 
tative relation can ‘AH S is jiH p’ — which is absurd. Thus 
five forms only. we get a fivefold scheme, ri\, U (or v ) ), 
A (or //), Y (or O), I, E. Similarly if 
‘some’ means ‘some at least,’ then also we have a fivefold 
scheme of propositions. In that case Y and A cease 
to be independent forms. Similarly // and () no longer 
remain independent forms. ceases to be significant 
at all because it denies nothing. Tt becomes consistent 
with all affirmative forms. Thus the forms are TT, A, (), 
I, E. U, A and I may be true together, and so may O 
and E. Tims wc find that the eightfold scheme cannot 
be established. If the above is true, then propositions 
cease to bo equational. Further, every denotative view 
of predication ignores the fact that propositions imply 
a relation of content. So the fourfold scheme is better 
than the eightfold scheme. (For details read(.‘rs may 
consult Keynes’s book on Formal Ixigic). 

Brief Account of Jevons’s Equational 
Schedule of Propositions 

Jevons attempts to reduce all i)ropositions to logical 
or rather mathematical equations. The eciuational scheme 
of iiropositions, as we have already 

The three kinds found, rests upon the denotative theory 
oI logical equa- - t . , 

Uon. of predication. E(iiiations may be of 

three kinds : (1) Simple, (2) Partial, 

(3) Limited. The following is an example of simple 

equation : ‘All exogens are dicotyledons^ is equivalent 
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to ‘Exogens =Dicotyledons\ The symbolic form is S = P, 
which may be reduced to the two propositions ‘All S is 
P/ ‘All P is S^ 

Partial identity. — ‘All men are mortaF is equivalent to 
‘Men = Mortal men\ The symbolic form is S=SP. 
Thus from ‘All S is P^ we may have two equational 
propositions, S = SP, SP = S. 

Limited identity. — This form is not distinct from 
simple identity. The following is an example : ‘All 
equilateral triangles are equiangular^, which may be 
equationally expressed as ‘Equilateral triangles ^ E(iui- 
angular triangles\ The symbolic form is VS = VP, which 
means that wtihin the class V, S=P. 


We may now sec how A, E, I and O propositions can 
be expressed mathematically : 

‘All S is P^ may be expressed by S=SP 

Reduction ot or by SP'=0(F standing for not-P). 

propositions to ' 

equational forms. Some 8 is not ir may be expressed 

by S>SP or by SP'>0. 

‘No 8 is P' may be expressed by 8P=0 orbyS = SP'. 
Similarly ‘Some S is F may be expressed by SP>0 or by 
S>SF. 


The view that proposition is equivalent to logical 
equation is psychologically indefensible. It cannot be 
grasped easily. We should not break 
away from the traditional schedule of 
propositions more than is necessary^ 
though the Equational scheme of propo- 
sitions is not unworkable. We have already remarked 


Some remarks 
on the equational 
scheme of propo- 
sitions. 
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that the multiplication of propositional schedules leads to 
unnecessary difficulties. Logic is not mathematics and 
propositions need not be expressed by equations. ( For 
details readers may consult Jevons. ) 
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CHAPTER I 

IMMEDIATE INFERENCE -OPPOSITION 
AND EDUCTION 
General Remarks on Inference 

^Inference is a mental act by means of which the truth 
of a proposition is derived from the truth of other proposi- 
tions. yThe passage from judgnumt to inference is not 
abrupt. In judgment we directly refer some idea 
which is clear to us to some content or element of reality. 
In inference also there is the same reference to some 
content of reality, but here the reference to reality is not 
direct but is made through the medium of other judgments. 
Joseph defines inference as “a process of thought which, 
starting with one or more judgments, ends in another 
judgment whose truth is seen to be involved in that 
of the former.^^ Every inference involves a movement 
of thought, since in ever>" inference the truth of a pro- 
position is derived from other propositions. The name 
‘inference^ is given both to the process of thought and 
to the conclusion thus derived. 

’^The process of thought involved in inference yields 
as its result the derived proposition, which is called the 
conclusion. The propositions from which the conclu- 
sion is derived are called the premises or the data. Thus 
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in the inference ‘No men are piTfect, Socrates is a man, 
therefore Socrates is not ])erfect,’ the first two proposi- 
tions are the premises or data, while the tliird is the 
conclusion. Thus every inference requires some premise 
or ])remises which imply the conclusion. The implica- 
tions of the data of inference are unfolded in the con- 
clusion. Thus the conclusion necessarily follows from 
the premises. But though this is true, the concliisio i 
must not be a repetition of the implications of the 
premises ; it must impart some new information, without 
which inference fails to contribute to th(‘ advancement 
of knowledge. ‘Inference therefore reiiuires that the 
conclusion should follow necessarily from the premises 
and at the same time go beyond them ;^that is, it must 
be in the premises and yet outside them. This is the 
paradox of inference. So Bosanquet defines inference 
as consisting in “asserting as fact or truth, on the ground 
of certain given facts or truths, something which is not 
included in those data.” Though the premises are the 
ground of inference, they yield a new result as the con- 
sequence or conclusion. 

• Since inference is a mental ^ct, it involves construc- 
tion, inasmuch as the elements in the premises have to be 
synthesised or brought together to yield the conclusion.^ 
So according to Bradley inference involves synthesis 
and perception. * Since inference brings out the nature 
of proof, just ns proposition does that of assertion, there 
is demonstration in inference. The conclusion of an 
inference is proved by the premises, which are the evi- 
dence. Proof or demonstration therefore consists in 
seeing or perceiving that the synthesis or connection 
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established in the conclusion is involved in or is implied 
by the premises. i On this ground Bradley^s remark that 
inference involves synthesis and perception holds good. 
■Johnson compares inference with assertion. Assertion 
of a proposition is a mental act, so is inference. Inference 
is related to implication, according to Johnson, in the 
same way as assertion is related to proposition. He means 
that aji inference unfolds the implication of premises 
just as an assertion unfolds the nature of a proposition.^ 
Inference however, according to him, being a mental act, 
is distinct from the relation of implication, just as an 
assertion, which is a mental act, is distinct from a 
proposition, which is a statement about some fact.* Since 
the validity of the conclusion of an inference follows from 
the given premises, every inference admits of formal treat- 
ment. In every inference the validity of the conclusion 
depends upon its being consistent with the premises. 
Formal logic requires only formal consistency, that is, it 
only demands that*in inference the conclusion must be 
consistent with the premises and must follow from them. 
It does not enquire whether the premises are true or 
valid ultimately But in^e wider sense of validity, the 
validity of the conclusion depends as much upon the vali- 
dity of the premises as upon its being consistent with them. 

^Inference may be either immediate or mediate. 

Mediate inference may be either deduc- 
tive, that is, formal, or inductive, that 
i% material. In immediate inference 
the conclusion follows from one premise 
only, e.g^y ‘All monkeys are animals 
(premise), therefore some animals are 


Ditterent kinds 
of inferenee, viz. 
Immediate ln> 
ferenee, Syllogism 
and InductiTe in- 
ference. 
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monkeys^ ! (conclusion) ; ‘all men are rational (premise), 

no men are irrational^ (conclusion), etc. ^ In such an 
inference the implication of one premise is unfolded in 
the conclusion. ' Syllogism or ratiocination is the name 
of the formal or deductive mediate inferenc^ In syllo- 
gism a conclusion is drawn from two given premises, e,g,^ 
‘All stones are hard, marble is a stone, therefore marble is 
hard\ In formal or deductive inference we do nut 
enquire whether the premise or premises are tnie or 
false.* To establish the validity of a certain piece of 
deductive inference it is suflScient to show that the 
conclusion legitimately follows from the given premise 
or premises. Kant calls immediate inference the “jay.Uo- 
gism of the understanding*^ and he contrasts it with 
mediate syllogistic inference, that is, syllogism proper, 
which he calls the “syllogism of reason^\ But modern 
logicians give the name syllogism only to deductive 
mediate inference. /Induction is another form of mediate 
inference, in which a general conclusion is drawn from 
observed instances, ‘this cow is herbivorous, that 
cow is herbivorous, and all the cows observed are 
herbivorous without any ex<|pption, therefore all cows 
are herbivorous^ • 

fin deductive inference the conclusion can never be 
more general than the premises, but in* inductive in- 
ference the conclusion is always more general than the 
premises. # In deduction we start with general premises, 
aad establish a conclusion which must be either equally 
general or less general, but never more general, than the 
premises. In induction we start with observed partic\ilar 
instances, and from them pass to a conclusion which is 
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always more general than the data. ] The direction in 
which thought moves in deductive inference is the oppo- 
site of that in which it moves in inductive inference. 
Though this distinction is true, we shall lind in the 
course of our discussion that deduction and induction 
are complementary, and neither can do without the 
other. We do not subscribe to the view that all inference, 
whether deductive or inductive, can be reduced to 
syllogism or ratiocination, which according to some 
logicians is the only process of reasoning. Wc shall 
find as we proceed that though induction and deduction 
arc allied to each other, they represent two distinct 
processes of thought. In this volume we shall 
discuss only the implications of deductive inference, 
and shall take up inductive inference in the second 
volume. 

teome logicians hold that immediate inference is not 
inference proper. According to Mill, immediate infcjrence 

is nothing but equipollency or equi- 

Inference properly valence oi propositions. He "means 

regarded as immediate inference involves 

inference. 

nothing but verbal alteration. Though it 
is true that in some cases of immediate inference the move- 
ment of thought is slight, yet since immediate inference 
unfolds the implication of a certain given premise, it can 
properly be regarded as inference. “The step from 
premise to conclusiqn in an immediate inference is sn^all, 
but this does not prove that it is no step at atf^ (Welton). 
In this chapter we shall deal with immediate inference 
under the two main heads of Opposition and Eduetioni 
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Opposition of Propositions 

fXwo propositions are technically said to be opposed 
to each other when they have the same subject and predi- 
cate respectively, but differ in quantity 
oppwTition^ quality or both^|j(Keynos). “Opposed 

propositions differ in form but refer to 
exactly the same matter, that is, to the same things, at 
the same time, and under the same circumstances’^ 
(Wclton). 

'Four kinds of opposition of propositions are ordinarily 
recognised in logic, rh. Contrary opposition. Sub- 
contrary opposition, Contradictory oppo- 

Four kinds of sition and Siibaltcrnation. If twouniver- 
opposition. . . , . , , . 

sal propositions having the same subject 

and predicat (5 differ only in quality, we have contrary 
opposition. Thus A — All 8 is P, and E — No 8 is P, are 
opposed to each other, and such an opposition is called 
contrary opposition. If two particular propositions 
having the same subject and predicate differ only in 
quality, we have Sub-contrary opposition. Thus the 
opposition betweerl I — Some 8 is P, and O — Some 8 is 
not P,is sub-contrary opposition. We have contradictory* 
opposition, when two propositions having the some sub- 
ject and predicate differ both in quality and quantity* 
Thus the opposition between A — All 8 is P, and O — 
Some 8 is not P, as well as between E — No S is P, and 
I — Some S is P, is contradictory opposition. We have 
the opposition of Subalternation between two propositions 
when they differ in quantity only but not in quality* 
Thus the opposition between A — ^All 8 is P, and I Some 
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S is P, and between E — No 8 is P, and O — Some S is not 
P, is subaltern opposition. In subaltern opposition the 
universal proposition is called the subalternant or 
subalternans, and the corresponding particular proposition 
is called subalternate or subaltern. Thus the proposition 
A is the subaltcrnant of the proposition I, while T is the 
subalternate of A. Similarly the proposition E is the 
subalternant of the proposition O, which is its subaltcrnate 
or subaltern. These relationships are exhibited in the 
following diagram, known as the Square of Opposition : 



“The doctrine of opposition may be regarded from two 
different points of view, namely, first as a relation between 
two given propositions ; and, secondly, 

illustratioa ol ^s a process of inference by which one 
opposition as in- . . , . , 

solving inference, proposition being given either as true or 

as false, the truth or falsity of certain 

other propositions may be determined" (Keynes). We 

have shown how the propositions A, E, I and O are 
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opposed to each other. We may now point out how oppo- 
sition involves inference. 

. When two propositions arc opposed to each other as 
contrary propositions, if one of them is true, the other 
must be false, but both the propositions may be false at 
the same time. If the proposition ‘Everything in Aristotle 
is true' is true, then the proposition ‘Nothing in Aristotle 
is true' is false. Similarly if'the latter proposition, which is 
an E proposition, is true, then the former proposition, 
which is an A proposition, must be false. But it does not 
follow that if one of the above propositions is false the 
other must be true, for both the propositions ‘Everything 
in Aristotle is true' and ‘Nothing in Aristotle is true' may 
be false at the same time. Between two sub-contrary 
propositions the relation is such that if one of them is 
false, the othenmust be true, but both may be true at the 
same time. Thus if the proposition ‘Some men arc God- 
fearing' is false, then the proposition ‘Some men are not 
God-fearing' must be true, and vice versa. But both the 
propositions ‘Some men are God-fearing' and ‘Some men 
are not God-fearing' may be true at the same time. It 
will be apparent now that contrary opposition rests upon 
the principle of contradiction, which may be symbolically 
expressed as ‘A is not both X and Y.' From this it follows 
that if A is X it is not Y, and if it is Y it is not X. But 
sub-contrary opposition rests upon the principle of ex- 
cluded middle, which may be symbolically expressed as 
‘A is either X or Y', whidi means that if A is not X it is 
Y and if it is not Y it is X.^ 

The relation between contradictory propositions is 
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such that it‘ one of them is true, the other must be false, 
nnd if one of them is false, the other must be true. Thus 
eontradietory opposition rests upon the i>rincii)les of 
contradiction and of excluded middle at the same time. 
Tims if the A proijositioii ‘All jVIussalmans are brav(‘' 
be true, tlnm the O proposition ‘Som(‘ ]\Iussalmans are 
not brave’ must be false. Again if the former proposition 
be false, then the latter must be true. Similarly if th(‘ 
E proi)ositioii ‘No philosophers are practical men’ be true, 
then the 1 proposition 'Sonn* philosophers are lu’aetical 
men’ must be false. In the same way if an E proposition 
is false, then the corresponding I proposition must be 
true.,. 

Between two subaltern proi)ositionH the relation is 
such that if the universal proposition is true, then the 
corresponding particular is also true,' but not con- 
versely ; that is, if the particular proposition be true, 
then the corresponding universal proposition need not 
be true. Again, of two subaltern proiiositions, if the 
particular be false, then the corresponding universal 
must be false, but not vice versa ; that is, if the uni- 
versal be false, then the corresponding particular need 
not be false. Thus if the A proposition ‘All lovers of 
virtue are lovers of angling^ be true, then the corres- 
ponding I proposition, ‘Some lovers of virtiie are lovers 
of angling,' must also be true. But if the I proposition 
‘Some men are happy^ be true, then the corresponding A 
proposition ‘All men are happy' need not be true. Again if 
the proposition ‘Some cows arc carnivorous' be false, then 
the proposition ‘All cows are carnivorous' must also be 
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Enls(*. But if tli(* proposition ‘All nioii avo happy^ be false, 
then the proposition ’Some men arc happy^ need not be 
false'. Similarly w(‘ may illustrate the relation between E 
and O propositions. Let us take tln^ two proiiositions ‘No 
graduates are illit(‘rate’ (E) and ‘Some* i^raduates are not 
illiterates^))- Jt will Ix^ apparent that if the above E 
proposition be true, then the () proimsitioii is also true. 
Jhit if the proposition ‘Soni(‘, 11ow(‘rs arci not red^ (O) be 
triK', the proposition ‘No Howc'rs are red' need not be 
true. Again if the proposition ‘Sona* men are not two- 
footed' be false, then tin* proposition ‘No men are two- 
footed' must also be false. But if the proiiositioti ‘No 
men are mnsicar be false, then the proposition ‘Some men 
are not musical' need not b(* false. 

True opposition exists between propositions which 
cannot be triu; togethei’, that is, which are incompatible. 
If we tak(; opposition in this sense, then strictly speaking 
there ar<^ only two kinds of opposition, //■. . contrary 
opposition and contradictory opposition, that is, oppo- 
sition between A and E and also between A and O and 
between E and 1. In that cas<' sub-contrary oiiposition 
and subaltern opposition cannot strictly speaking be 
regarded as opriosition, because I and O may be 
true together, and ip the same way A and I as well as E 
and O can be true at the same time. So Bosanquet 
regards sub-contrary opposition as no opposition 
at all. But in our discussion we have followed 
the usual practice of logicians. Though sub-contrary 
opposition and subaltcrnation are not oppositions 
proper, yet a distinction exists between sub-contraries 

13 
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and subalterns which ought to be exhibited^ Opposition 
has come to include all relations between propositions 
having the same subject and predicate but differing in 
form, whether such relations are incompatible or com- 
patible. Though contrary and contradictory oppositions 
are the main types of opposition, yet since contradiction 
involves contrariety and also goes beyond it, it may be 
regarded as more effective than contrariety to dis- 
prove the truth of a proposition. Contrary propositions 
may admit of a mean between them, as the proposi- 
tions ‘All men are happy^ and ‘No men are happy’ do, 
and therefore both may be false. But contradictory 
propositions allow no such mean and therefore one of 
them must be true and the other false, e.g. ‘All negroes 
are black^ and ‘some negroes are not black^ So con- 
trary propositions cannot both be true at the same time ; 
but contradictory propositions can neither both be true 
nor both be false at the same time. 

We may now provide a chart to show how the doctrine 
of opposition is a doctrine of immediate inference : 

A being given true, E is false, I true, O false. 

E being given true, A is false, I false, O true. 

I being given true, A is unknown or doubtful, E 
false, O unknown or doubtful. 

O being given true, A is false, E unknown or doubt- 
ful, I unknown or doubtful. 

A being given false, E is unknown or doubtful, I 
unknown or doubtful, O true. 

E being given false, A is unknown or doubtful, I true, 
O unknown or doubtful. 
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I being given false, A is false, E tnic, O true. 

O being given false, A is true, E false, I true. 

^e may now note in passing that between two 
singular propositions having the same 

8lii£iar*‘Jropo»°- p/edieate but differing in 

tions. quality, the only kind of opposition 

that can exist is contradictory oppo- 
sition ; c,g., ‘Socrates is honest^ (A) and ‘Socrates is not 
honest^ (E). Such an opposition is called secondary oppo- 
sition.' Tn this case if we affirm one of the propositions 
we are bound to deny the other, and if we deny one we 
are bound to affirm the other, that is, if one is true the; 
other is false and vice versa. Keynes points out that 
even in tlie case of singular propositions the ordinary 
squares of opposition can be obtained by quantifying the 
predicates. Thus of propositions in which ‘Browning' is 
the subject and ‘obscure' the predicate, we have the follow- 
ing four forms : — ‘Browning is always obscure' (A), 
‘Browning is never obscure' (E) (contrary), ‘Browning is 
sometimes obscure' (I) (subalternate), ‘Browning is some- 
times not obscure' (O) (contradictory). But if a singular 
proposition is interpreted in different ways by quantify- 
ing the predicate, it ceases to be a singular proposition, 
because the subject no longer remains a irhole indivisible. 
Though this is true, such manipulation of singular proposi- 
tions is not useless, because ‘Browning is obscure' docs 
mean that he is obscure at times but not always. 

Opposition of propositions is a formal distinction and 
not a material one, as has been clearly brought out by 
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the previous discussion. We may also remark that since 
the truth of I follows from the truth of A and the truth 
of O from that of E, if the two contrary propositions 
A and E were true together, it would follow that the 
contradictories A and O as well as E and 1 became true 
together, which is absurd. We have 
Contradiction previously held that contradictory op- 
f u* r t Ji^e"r”^coir8N position exists between A and () and 
also between E and 1. Hut if ‘Socrates 
is honest.’ and ‘Socrates is not horujst’ 
are contradictories, then A and E may be contradictories 
at times. So we may say that two propositions having 
the same subject and predicate, whether they differ both 
in quality and quantity or only in quality, may be contra- 
dictories, if the positing of one involves the sublating 
of the other and the sublating of one involves the posit- 
ing of the other. A complex proposition can be contra- 
dicted by another complex proposition, "rims the pro- 
position ‘He came here and saw me’ can be contradicted 
by the complex proposition ‘Either he did not conu- 
here or he did not see me’. Similarly if we take the 
meaning into consideration and not the form only, then 
two affirmative propositions can be contraries, e.g. ‘This 
flower is green’ (A) and ‘this flower is red’ (A). If one of 
the propositions is true then the other is false, but both 
may be false, since the flower may be yellow. We have 
already remarked that a proposition is not denied by its 
contrary as effectively as by its contradictory. 

’The doctrine of opposition has been extended by 
traditional logic to hypothetical and disiunctive proposi- 
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tions alsOy» \Vc have already stated that 
such propositions assert a relation of 
content and are abstract, and when they 
are expressed in the denotative form 
they deviate from the ideal, but still 
they may be so expressed. Let us first 
consider the abstract forms and then 
th(i concnjte, forrtis of hypothetical propositions, to fin^^ 
how th(i doctrine of opposition has been applied to them. 
The hypothetical jiroposition may be expressed by the 
symbol ‘If X then Y,^ or ‘If 8 is M, it is Then we 
hav(^ the following four propositions : — (A) If X then Y, 
or If S is M it is P ; (E, contrary) If X then not Y, or 
if 8 is M it is not P ; (I, subaltern) If X then perhai)s Y, 
or if S is JM it may be P ; (O, contradictory) If X then not 
iK'cessarily Y, or If S is M it need not be P. We may 
exemplify the distinction by a concrete example : If the 
stone is material it occupies space (A) ; if the stone is 

material it does not occupy space (E) ; if the stone is 

material it may occupy space (I) ; if th(i stone is material 
it need not occupy space (O). Let us now consider the 
hypothetical i)roposition when expressed in the denotative 
form : — 

(A) If any S is M that 8 is always P ; 

(E) If any 8 is M that 8 is never P (contrary) ; 

(I) If an 8 is M that 8 is sometimes P (subaltern) ; 

(O) If an 8 is M that S is sometimes not P (contra- 
dictory). 

A concrete example is : If any man is honest he is 
always trusted (A) ; if any man is honest he is never 


Hy p o thetical 
propositions re< 
duced to the four 
traditional forms, 
that the doctrine 
of opposition may 
he applicable to 
them. 
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trusted (E) ; if some men are honest they are sometimes 
trusted (I) ; if some men are honest they are sometimes 
not trusted (O). Of the above, the I and the O propo- 
sitions can also be expressed as ‘If some men are honest 
they may be trusted^ and If some men are honest they 
need not be trusted.' 

The doctrine of opposition has been extended not 
only to hypothetical propositions but also to disjunctive 
propositions. Disjunctive, like hypo- 

docWne^ioppo.^ thetical, propositions being abstract, 

tion to disjuiic- thcir ideal form is non-denotative, 
tive propositions. 

though it is possible to devise equivalent 
denotative forms. To extend the doctrine of opposition 
to disjunctive propositions they have been reduced to the 
four traditional forms. When the alternatives of a dis- 
junctive proposition are not referred to the same subject, 
it may be symbolically expressed as ‘either X or Y,' which 
is an A proposition, and can have as its negative ‘neither 
X nor Y,' which is an E proposition. But the negative 
form is not a disjunction at all. In this form we cannot 
have either an I or an O proposition. When the alter- 
natives are referred to the same subject, we may have the 
following four forms of disjunction ; 

(A) S is either P or Q ; 

(E, contrary) S is neither P nor Q ; 

(I, subaltern) S may be either P or Q ; 

(C), contradictory) S need not be either P or Q, 

The following concrete example may be given ; — 

Virtue is either useful or harmful (A) ; 
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Virtue is neither useful nor harmful (E) ; 

Virtue may be either useful or harmful (I) ; 

Virtue need not be either useful or harmful (O). 

If a disjunctive proposition is expressed in the 
denotative form we may have the following proposi- 
tions : 

(A) Every S is either P or Q ; 

(E, contrary) No S is either P or (i ; 

(I, subaltern) Some S’s are either P or Q ; 

(O, contradictory) Some S^s are neither P nor Q. 

The following is a concrete example : — 

Every man is either intelligent or foolish (A) ; 

No man is either intelligent or foolish (E) ; 

Some men are either intelligent or foolish (I) ; 

Some men are neither intelligent nor foolish (O). 

(If students find the following paragraphs difficult, they may 
pass on after reading them once). 

[We have observed that in the strict sense opposition 
implies that two opposed propositions cannot he true at the 
same time, and that in this sense contradic- 
tion and contrariety are the only types of 
opposition. Both contradiction and con- 
trariety involve denial, and we may, in 
passing, consider briefly the nature of 
denial. According to Bosanquet, contrary 
denial alone has a positive import, while 
contradictory denial has no such positive 
meaning. According to him contrary denial rests upon the 


According to 
Bosanquet contra- 
ry denial has a 
positive import, 
but contradictory 
denial has no such 
import and is 
therefore non- 
significant. 
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principle of contradiction, which may hi* expres^v^l hy the 
sjyni})ol is not i)oth X and Y’, while contradictory negation 
rests upon the prijiciple of excluded iniddh*, the syinhol of 
which is 'A i.^ either X or Y*. But wi* have alr(?ady pointed 
out that contradictory denial rests as much upon thi* principle 
of contradiction as upon that of excluded middle. According 
to Bosaii(|uet, when A negates E there is a positive* ground, 
but when A negates O, or E negates J. it is a case of x^^^re 
denial. Tims he says that all significant denial is made hy 
contrarii^s, while contradictory denial is destructive and 
meaningless. In contrary denial we argue that i)ecause 
all men are mortal, it cannot hi* that no men an* mortal. 
Blit when by contradiction ^Bomc^ men are not mortal is 
denied, no positive assertion is thereby madi* : whiui hy 
denying the given proposition we xiosit the projiosition All 
men are mortal’, we do so by means of contrary opposition. 
Thus Bosanquet’s argument leads us to the conclusion that 
there may be xmri* denial, which is involved in contradictory 
ox)position, and such denial is non-significant ; while* contrary 
opposition provides us witli denial having a positive liack- 
ground, and such denial alone is significant. Hl^ theri'fore 
challenges the view of Bigwart, who argues that pure denial is 
an impossibility and every denial has a positive background. 

But contradic- criticism of Bosaiuiuet we may jioiuT out 
topy denial is as that contradiction involvi's contrariety 
trapy*^^d*e nVa*l' goes beyond it. Wh(*n A negates 

though less deli- O or E negates 1, there is really a p()>itive 
element. Thus when the jiroposition Borne 
men are perfect* is denied or negated hy contradiction, wo 
surely get the positive assertion that ^No men are p(*rfect.’ 
Similarly when the proposition 'Some men are not mortal’ is 
denied by contradictory ox)position, it yields the positive 
proposition ^All men arc mortal*. Similarly when A is denied 
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))y O; or E by I, thoroby assort tho truth of O or of I. If 
tbi> is true, then contradiction as much as contrariety has a 
positive* back^yround and provides significant dcuiial. 

(Jan then* be pure denial ? Johnson argues that then^ may 
bo ii iiHMital attitude of pun*, denial. Thus a philosophe*r may 
d(*iiy that matter exists, without making 
There may be any positive assertion. Such denial is 
ol™*pure purely subjective!. Similmly .such a propo- 

Hut the purpose sition as ‘The soul is not })luc’ or ^Virtue is 

always^to^estab- **q«“re’ give-s u.s an t!xample of pure 

lish a positive donial. But such a proposition is iioiistaise 

leads^ to^*dete " properly speaking is no proposition at 

mination. all. Johnson further argues that in denying 

that a imrticiilar man is in this room or 
that a man is doing something now, we may hav(^ a mental 
attitiuh* of pur(i denial. We agree that there may bo a mental 
attitude* of pure denial, but the purpose of thmial is to establish 
some positive assertion in every case, otherwise negation 
becomes iise*less. Induction has recourse*, to negation to 
(!stablish a iiositive. result. Pure denial for tho time i)eing is 
possible, but such negation clears the way for positive ass(*,rtion. 
By esta})lishing that a thing is not this nor that nor that, and 
so on, wt* may ultimately determine what it really is. Negation 
th(*r<*fore leads to determination an»l dotcriniuation involves 
n(*gation. Further, negation is useful for bringing out the 
distinction between difference and incompatibility. If anyone 
asks Ts Gandhi at Sealdah Station ?’ and receives the answer 
that Gandhi is at Howrah station, he may not understand 
that the, latter station is other than tho former station. 
So to make the matter definite and determinate, it has to be 
5-aid tiial Gandhi is not at Sealdah but is at Howrah station. 
Here by introducing a negation it is clearly shown that 
Howrah station is other than Sealdah station.. We may 



202 


THE GKOUNDWORK OF LOGIC 


concliidi^ with Sigwart that there may be pure denial when 
it is due to defective knowledge or ignorance, but when denial 
is due to opposition it is always significant and rests upon 
a positive ground.] 


Eductions 

AVe have already seen that opposition is a process of 
immediate inference, as the truth or falsity of one pro- 
position is implied by, or follows from, 
Genera 1 re- truth or falsity of other propositions 
lion. having the same subject and predicate 

but differing either in (luantity or in 
quality or in both. AA^e have ali*cady remarked that in 
immediate inference the implication of one proposition is 
brought out by another proposition, that is, in it the 
conclusion follows from a single judgment. AVe may 
now, having discussed opposition, consider other kinds 
of immediate inference known as Eductions. “Eduction^ 
are those forms of immediate inference by which, from 
a given^ proposition, accepted as true, we educe other 
propositions differing from it in subject, in predicate, 
or in both, whose tnith is implied by it^^ (AVelton). 
Eductions are of four main varieties, viz, (1) Conversion, 
(2) Obversion, (3) Contraposition, and (4) Inversion. But 
some material processes of immediate inference are also 
called eductions. In considering eductions we are 
not concerned with tautologous propositions such as 
S is S, or with propositions which are self-contradictory, 
e.^., S is not S. Every categorical proposition has two 
terms, the subject and the predicate, which are 
generally symbolised by S and P. These terms suggest 
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as their negatives not-S and not-P, which we shall express 
by the symbols S' and P' respectively. So a categorical 
proposition suggests to our minds four terms, and in 
every such proposition two of the above terms must 
be present. Further, as we have already noted, we shall 
use the symbols S a P f or All S is P, S e P for No S is P, 
S i P for some S is P, and S o P for some S ig not P. 
The proposition P a S will imply All P is S, and so on. 
The proposition S' a P' will imply All not-S is not-P, 
and so on. With those observations we may now consider 
conversion^ 

1. Conversion. 

“A proposition is converted, when its subject is made 
the predicate, and vice versa, its quality (affirmative or 
negative ) remaining unchanged’’ 
(Joseph). Conversion thus requires the 
terms of the original proposition to be 
transposed in the conclusion : S, which is the subject of the 
given proposition, becomes the predicate of the conclu- 
sion, and P, which is the predicate of the given pro- 
position, becomes the su^ect of the conclusion. The 
original proposition is called the convertend and the 
conclusion is called the converse. Tn converting a pro- 
position we must observe the following two rules : (1) 

The converse must be the same in quality as the con- 
vertend ; (2) No term must be distributed in the converse 
if it was not distributed in the convertend. (But a term 
distributed in the convertend may be either distributed 
or undistributed in the converse). 

When converted, A becomes I. S a P when, convert- 
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ed yields P i S as the (‘inclusion. From All H is P we 
get Some P is S by conversion. ‘All iMussalmans are 
brav'c^ (convertend), ‘Sonnj brave men 
are Alussalmans^ (converse). In con- 
version the predicate term, likt^ the 
subject term, is read in extension. 
Keynes says, “In the process of con- 
verting a proposition, liow(‘V(*r, tli(‘, 
extensive force of the predicate is 
made prominent, and an import is given 
to the predicate similar to that of the subject.” Thus 
if the predicate of a proposition is an adjective, it lias to 
be reduced to a substantive before conversion. Thus by 
converting the proposition ‘Socrates is wise' we get tlnj 
conclusion ‘A wise man is Socrates.^ The predicate 
term ‘wise^ in the original proposition was an adjectives 
but as the subject of the converse it has become a sub- 
stantive. Similarly ‘All men are mortal,' when eonvortiid. 
becomes ‘Some mortal things are men.' ‘All monkeys are 
animals,' when converted, becomes ‘Some animals are 
monkeys.' In this case the predicate term of the original 
proposition is a substantive and its denotative signi- 
ficance is apparent, and such a proposition can be convert- 
ed with greater ease than a proposition which has an 
adjective as its predicate terra. We should also remember 
that to educe one proposition from another we have to 
reduce the premise to its logical form. Thus the pro- 
position ‘A stitch in time saves nine' has to be reduced 
to its logical form, /*/•.. ‘All stitches in time are things 
that save nine stitches,' from which wc may draw the 
conclusion ‘some things that save nine stitches arc 


Conversion of 
A propositions. 
Formally we con- 
vert A per acci- 
dens or by limita- 
tion. Sometimes 
knowledge of fact 
may enable us to 
convert A simply. 
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stitches ill time/ By conversion we get an interpre- 
tative proposition as the conclusion. 

The abovci (*xamples show that formally we cannot 
get an A i)roposition as the conclusion by converting 
A. -If we pass to an A proposition by conversion from 
an A proposition, w(‘ must have transgressed a rule of 
conversion. Take tlie proposition All S is P. The first 
rule requires that by converging it we must arrive at 
an afliirmative proi)osition as our conclusion. In the 
given iwoposition, P, whicii is the predicate of an allirm- 
ative proposition, is not distributed, and the second rule 
reciuircs that sinc(‘ it is not distributed in the original 
proposition, it must not be distributed in the conclusion. 
In conversion the subject of the original proposition 
becomes the predicate of the conclusion and the predicate 
of the giv(m proposition b(‘Comes the subject of th(j con- 
clusion. Now P, whicli is undistributed in the given 
pro[)Osition and is its predicate, must be the subject of 
th(^ conclusion when converted and must Ixi undistri- 
buted there. The conclusion must also be affirmative, 
the original iwoposition being affirmative. So the legitimate 
conclusion becomes Some P is S. Thus we find that by 
converting an A proposition we get an I proposition 
as the conclusion. So the conversion of A is said to be 
per accidens or by limitation. The conclusion and the 
premise in this case are not equivalent propositions. 
Conversion of A involves a loss in the fulness ^of 
the meaning of the original proposition. By 
converting ‘All monkeys are animals^ we get the con- 
clusion ‘Some animals are lnonkeys^ But by reconverting 
the conclusion we cannot get back to the original pro- 
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position. ‘Some animals are monkeys^ when converted 
becomes ‘Some monkeys are animals/ which is not the 
same as the original proposition ‘All monkeys areanimals\ 
Though formally it is not possible to pass from A to A 
by conversion, yet in some cases, where the subject and 
the predicate are co-extensive terms, our knowledge of 
facts may enable us to do so. Thus the proposition ‘All 
equilateral triangles arc equiangular^ yields the conclusion 
‘All e(iniangular triangles are equilateral.^ But we cannot 
even in this case, without knowledge of geometry, have an 
A proposition as the conclusion purely on formal grounds. 
Similarly ‘Chatham is the elder Pitt" (A) yields the con- 
clusion ‘The elder Pitt is Chatham^ (A). So also the propo- 
sition ‘Demosthenes and Cicero are the greatest orators 
of antiquity" (A) yields the conclusion, ‘The greatest 
orators of antiquity arc Demosthenes and Cicero". “The 
conversion of propositions may be studied formally, with 
symbols for terms, but when real terms replace the sym- 
bols they must aftect the judgment, and our treatment of 
it in conversion"". Formal treatment is sound within its 
limits, but we have seen in the course of our discussion that 
form and matter are not separable. What is form in one 
case is matter in another. We must be careful in conver- 
ting an A proposition, because very often the conversion 
of A leads to fallacy. Granted that it is true that all idle 
men are poor, it is not true that all poor men are idle. 
Similarly we cannot pass from the proposition ‘All un- 
employed men are unhappy" to the conclusion that ‘All 
unhappy men are unemployed". So the conversion of A 
should as a rule be per accidens or by limitation, though 
in some cases our material knowledge may justify us in 
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converting A simply, that is, passing to an A proi)ositioii 
from an A proposition by conversion. But if wo adhere 
strictly to the formal rules of conversion we can never 
convert A simply ; its conversion must in every case be 
by limitation. 

JC copygrts to E. From S e P we get P e S by conver- 
sion. No S is P (convertend). No P is S (converse). ‘No 
cows are carnivorous^ (premise), ‘No carnivorous aniniais 
are cows^ (conclusion). Simi>le conver- 
sion of E is possible, because an E 
proposition distributes both R and P 
and we are justified in distributing them 
ill the conclusion. ‘No S is P^ means 
that ‘All S^s are other than all P\s\ and 
therefore we may say justly that ‘All P^s 
are other than all S^s^ that is, from ‘No S is P^ we can 
pass to the conclusion ‘No P is S\ From the proposition 
‘No God-fearing men are unhappy^ we may pass to the* 
conlusion that ‘No unhappy men arc' God-fearing'. Since' 
the attribute of being unhappy and the attribute of being 
God-fearing are absolutely incompatible, that is, one is 
absolutely different from the other, every object denoted 
by one of the terms is different from every object denoted 
by the other term. In the case of an E proposition, the 
subject and the predicate terms being absolutely different, 
the relation between them is reciprocal. Thus both the 
convertend and the converse in an E proposition are 
equivalent propositions, that is, just as we can pass from 
No S is P to No P is S, so also we can pass from No P is 
S to No S is P. 

I^nverts toJ[a.-JIere also conversion is simple. S i P 


E' converts to 
E and therefore 
the conversion of 
E is simple. In 
this ease the con- 
vertend and con- 
verse are equiva- 
lent propositions. 



TIIK (iROrXDWORK OV LOGK^ 


20S 


when converted becomes P i S. Some S is P (conver- 
tend), Some P is S (converse). ‘Some Hindus an* 
God-iearini;' (premise), therefore ‘Some God-fearing men 
an Hindus’. In the case of a,u ] propo- 


I converts to 1. 
Here also conver- 
sion is simple and 
the con ver tend & 
converse are equi- 
valent proposi- 
tions. 


sition both the subject and the predi- 
cate are undistributed, and therefore 
when we pass from SiP to PiS, there is 
no transgression of the rules of conver- 
sion. Both PiS and SiP are affirmative 


propositions, and in both of them both P and 8 are undis- 
tributed. ‘Some* diamonds are black, therefore some black 
things arc diamonds’. As in the conversion of E, so luwr 
the premise and tlie conclusion are equivahmt proposi- 
tions. Though this is true, the conversion of I does not 
always yield a happy result. From ‘some men are teachers’ 
W(^ may pass to the conclusion ‘some teachers are men’, 
but here tlie conclusion suggests that there may be 
teachers who are not men, which is false. AVcIton remarks 
that “When we speak of the simple conversion of I, W(? 
do not mean that ‘some’ denotes the same ])roportion of 
the total denotations of the subjects of both convertend 


and converse.” 


O cannot be converted. As it is necessary that if the 
convertend be negative, the conclusion must also be ne- 
gative, if we convert S o P, we have to pass to a negative 
conclusion, viz P o S. If wc convert 
converted.”^* B u t *Some S is not P’, we have to establish 


knowledge of facts 
may enable us to 
pass to an 0 pro- 
position from an 0 
proposition. 


the conclusion ‘Some P is not S’. But 
this is not possible, for S, which as the 
subject of a particular proposition is 
not distributed in the premise, becomes 
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distributed in the conelusioii as being the predicate of a 
negatives proposition ; but this is forbidden by the second 
rule of conv(?rsioii. Thus from tlie proposition ‘souk* 
men an* not wise^ we cannot pass to the conclusion ‘some 
wise things are not men\ Similarly from the proposition 
‘some animals an* not carnivorous^ we cannot pass to thci 
conclusion that ‘some carnivorous things are not arii]nals\ 
So also from th(i i)roposition ‘some nuui an* not teachers’ 
W(* cannot pass to th(* conclusion ‘sonn* teachers are not 
nu‘n^ 

Sometimes liow(*ver juaterial conv(*rsion of O is 
possible, just as sometimes the simple conversion of A is 
justified on the ground of mat(*rial knowledge. Thus 
from the [)roposition ‘some masons an* not fref*thinkers^ 
W(‘ can pass to the conclusion ‘some freethinkers are not 
masons’. Similarly we can pass from the iiroposition 
‘some men are not black’ to the conclusion ‘some* black 
things arc not m(*n’. ‘Some S is not P’ means that the 
attributes connoted by some S are incompatible with tin* 
attributes connoted by all P. It does not mean that all 
P’s .are other than all S’s. So Some S is not P and All P 
is S may be true at the same time, llio propositions 
‘Some men are not wise’ and ‘All wise things are men’ may 
be true together. 'To sum up the result from the formal 
[loiiit of view, A converts per accidens, E and I simply, 
and O not at all. 

Aristotle tries to show that the legitimacy of con- 
version can be proved indirectly, but the roundabout way 
which he adopts to do this appears to ns to be absolutely 
unnecessary. He argues as follows: Suppose the conclusion 

14 



210 


THE GROUNDWORK OF LOGIC 


No P is S from the premise No S is P is 

aftCT^ ”^sto”le’ ; if this is the case, then suppose 

prove the legiti- some individual P, say Q, is S. If this 
Son^indlrecUy^^"^ is allowed, then Q becomes both S and 
P, which is absurd, since in the 
premise every S excludes every P, and we cannot (piestion 
the truth of the premise. Therefore the conclusion No P 
is S from the premise No S is P is legitimate*. Having tlius 
sliown the legitimacy of the conversion of E, Aristotle 
deduces from it the legitimacy of the conversion of A 
and I. We need not further consider the indirect proof 
of the legitimacy of conversion, since such proof is usehiss. 

The rules for the conversion of A, I, and E propositions 
may be illustrated by Euler^s diagrams : — 
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A, as we have previously seen, is represented by 
diagram (i) or(ii). In diagram (i) P and S are obviously 
co-extcnsive, i.e, wc know not only that all S is P but 
also that all (and therefore also some) P is S. But in 
diagram (ii) only P is S. Eiut there is nothing 
in th(^ form of the proposition all S is P^ to toll us 
whether it is represented by diagram (i) or diagram 
(ii) ; and that being so, all that we are justified in saying 
about P is what is common to the two eases, vi'i. that 
siOine P is S. I.f\, A converts to 1. 

An r proposition imly be represented by any of the 
first four diagrams. Here again, in diagrams (i) and (iii) 
all, and therefore some, P is S, but in diagrams 
(ii) and (iv) only some P is S ; and once more, being 
given that some S is P, we are only justified in affirming 
of P what is common to all the four possible cases, rix, 
that some P is S. /.e., I converts to 1. 

E is represented always by diagram (v), from which 
it is i)lain that the classes S and P have nothing in 
common, and thus that no P is S. /.e., E converts to E. 

O is represented by diagrams (iii), (iv) and (v), but 
here we can say nothing about P that holds good of all 
three cases, and therefore O cannot be converted. For 
diagram (iii) shows all P as being S, diagram (v) no P as 
being S ; and these two arc inconsistent with each 
other. 

2. Obversion. 

Obversion is a process of immediate inference in which 
the inferred proposition (or obverse), whilst retaining 
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tlio original subject, has for its procli- 

The general tho contradictory of the predicate 

nature of obver- 

sion. ot the original proposition (or obver- 

tendy^ (Keynes). Obversion is also called 
Pcrinutation, Kqiiipollonce, Intinitation, Iininediate 
Inference* by Privative Conception, or (Joiitra version. In 
obversion the original proposition is called the obvertend 
and the conchision the obverse. The rule of obversion is, 
“Negate the predicate and change tho quality, but leav(‘ 
the quantity unaltered” (VVelton). By obverting Awe 
get K : S a P (obvertend), S e P' ( obverse ) ; All S is P 
(premise), No S is not-P (conclusion). 

A obveris to E. From the proposition ‘Barkis is willing’ 
we g(‘t the conclusion ‘Barkis is not 
not-willing’ by obversion.^. ‘All virtuous men are 
happy’ (obvertend), ‘No virtuous men are not-hapi)y^ 
(conclusion). 


The obverse of E is A : S e P (obvertemd), S a P'^ 
(obverse). No S is P when obverted becomes All S is 
not-P. ‘No men arc perfect’ (obvertend), 
EobvertstoA. not- perfect’ (obverse). 

When obverted, the proposition ‘No 
triangles are four-sided’ yields the conclusion ‘All 
triangles are not -four- sided’. 


I obverts to O. S i P becomes S o P' when obverted. 

i obTerts to 0 S is P (obvertend), Some S is not 

not-P (obverse). ‘Some men arc rich’ 
(obvertend), ‘Some men are not not-rich’ (obverse). 


O obverts to I. S o P becomes S i P' when obverted. 
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^ ^ . X . Some S is not (obvcrtend), Some S is 

0 obverts to I. 

not-r (obverse). ‘Some flowers arc' not 
red’ (obvertend), ‘Some flowers arc* not-red’ (obverse). 

W(‘ can in obversion replace a formal contradictory 

by a material contradictory, provided there is no chanjrc' 

ill the meaning. '^L'hiis instead of say- 

A formal con- ‘Barkis is not not-willing’ W(‘ 

tradictory may be ” ^ , 

replaced by' a may say that Barkis is not unwilling. 

dictory** i f^^Th^e Similarly we can replace the proposition 

meaning remains non-mortal’ by the jiroposi- 

the same. . ^ i» .i 

tion Ao men are immortal . liut the 

[iroposition ‘No virtuous men ar(‘ not-happy’ cannot be 
replaced by the* proposition ‘No virtuous men are un- 
happy’, because ‘unhappy’ has not the sanu‘ meaning as 
‘not-ha])py’ and is not the contradictory of ‘happy’. 
Similarly ‘Some men are not-rich’ cannot b(* replaced by 
the proposition ‘Some men are poor,’ because ‘poor’ is 
not the contradictory of ‘rich’ and so it doi^s not poss- 
ess the same signilicance as ‘not-rich’. 

Since every positive proposition can be negatively 
expressed, Widton, like Alill, holds 
Obversion that obversion should not be regarded 
af a^'modo^^of^*hi^ immediate inference', be- 

ference. cause it does not involvi* any move- 

ment of thought, the obverse being 

merely the verbal transformation of the obvertend. 
If this is conceded, then even conversion ceases to b(' a 
form of immediate inference, because it involves simply tin* 
transposition of terms. We may point out however that 
when an obvertend is given, it is not always clear what 
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its obverse should b(‘. Obversion also requires sonic* 
mental activity, though it is slight. 

Obversion of affirmative propositions rests upon the 

principle of contradiction. If a thing 

Relation of ob- jg cannot be not-P. Obversion of 
version to prin- 
ciples of contra- negative propositions rests upon the 

duded mrddle. principle of excluded middle, according 
to which if a thing is not P, it is 

iiot-P. 


Obversion is a reciprocal process, since we can 
always pass from a proposition to its obverse and back 


from the obverse to the original propo- 
obvewY are ^equi^ sition. Thus by obverting All 8 is P 
valent proposi- get No S is not-P as the obverse, 
and it we obvert this again we can 


return to the original proposition, the obverse of No S is 
not-P being All S is P. So in obversion the obvertend 
and the obverse are equivalent propositions. The obverse 
always means the same thing as the obvertend, though 
they differ in expression. 


Bain speaks of material obversions, e,g. ‘Warmth is 
agreeable’ (obvertend), ‘cold is disagreeable’ (obverse) ; 
‘happiness is good’ (obvertend), ‘misery is bad’ (obverse). 

But such material obversions cannot be 
sio^u^ot^obve^ regarded as examples of obversion 
cion proper. proper, since in them the obvertend and 

the obverse are both affirmative proposi- 


tions. 
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'^fhe rules of obversion, like those of conversion, may 
be illustrated by Euler^s diagrams : — 

(i) (ii) (iii) 



In obversion we want to know the relation between S 
and not-P. 


A propositions are represented by diagrams (i) and 
(ii), in both of which it is plain that there is nothing in 
the class S which falls outside the class P ; /.e., No S is 
not-P. 

1 propositions are represented by diagrams (i), (ii), (iii) 
and (iv). In (iii) and (iv) smie S is identical with some P 
and is therefore not not-P ; in (i) and (ii), as we have 
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already seen, No S is not-P, /.e., all (and therefore some) 
S is other than not-P, />., all (and therefore some) S is 
not not-P. Here we are only justified in statinsr what is 
common to all four eases, ri\. that some S is not not-P. 

E propositions are represented by diagram (v). Here 
evidently, all that belongs to the class S falls outside the 
class P ; /.e., all S is not-P. 

() propositions arc represented by diagrams (iii), (iv) 
and (v). We now see that in (iii) and (iv) part of the 
class S is not included in the class P, y.e., some S is not-P ; 
in (v) we have already seen that all S is not-P, from which 
it follows that mmr. S is not-P ; taking what is common 
to all these cases, we thercd’on* hav(' that som(‘ S is 
not-P. 

Obverted conversion.— 

If we first convert a projmsition and then obvert it, 
wc get what is known as obverted conversion, which is 
thus a process of reasoning involving both conversioii 
and obversion. Let us take the proposition All S is P. 
Its converse is Some P is 8, and its obverted converse 
Some P is not uot-S. Thus the obverted converse of S a P 
is PoS'. No S is P (original proposition), No P 
is S (converse), All P is not-S (obverted converse): 
thus the obverted converse of S c P is P a S'. Some 
S is P (original proposition), Some P is S (converse), 
Some P is not not-S (obverted converse) : thus the 
obverted converse of S i P is P o S'. Some S is not P cannot 
be converted, being an O proposition ; having no converse 
it can have no obverted converse. 
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Contraposition 
is a combination 
of obversion and 
conversion. Dis- 
tinction between 
contrapositive (or 
partial contra- 
positive) and ob- 
verted (or full) 
contrapositive. 


^ 3. Contraposition. 

“Contraposition may bo d(‘linocl as a proooss of iniino- 
iliato infoi’onco in wliicli from a ajivon proposition anothor 
proposition is inforiv'd having lor its 
subject the contradictory of tin' origin- 
al predicate*’ (Koync's). (\)ntrapositioii 
is not an ind('p('ndont form of imiii(*diat(‘ 
iidVronco, but a combination of obvc'rsiou 
and conv<Tsion. It n'sts upon tlio 
saiiH' fundaiiumtal principl of thought 
upon which obversion and convcTsimi 
ri'st. The conclusion which is obtained by contrai)osi- 
tion is called tin ‘ contrapositive ; tluTc' is no corrc'sponding 
iiaiuc in g(‘n(*ral iis(‘ for th(» original la’opositioii, which 
however might b(' (and by soiiu' writ(‘rs is) designat(‘d tin; 
coiitrapoucnd. If w<? first obv(irt a proposition and ilu'ii 
convert it, W(' j^ct th(‘ contrapositivi*. This process of 
obversion and conv(*rsiori is calh'd conversion by 
negation as well as contraposition. Thus the conv(‘rt(id 
obverse of a proposition is called contrapositives ))ut if 
w(? obvert this again wc got what is calh'd tlie obverted 
contrapositive, or as Keynes calls it, the full contraposi- 
tive. What wo have designated the contrapositive lu' dis- 
tinguishes as th(». partial contrapositive. Okh'r logicians 
gave the name of contrapositive to what we have called 
obverted contrapositive or full eontrai)ositiv(', on the 
ground that since contraposition is a form of con- 
version, the quality of the premisi* and of the con- 
clusion should be the same, and that only when th(' con- 
verted obverse is again obverted is the quality of the 
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conclusion the same as that of the original proposition. 
But wo need not restrict the name contrapositivc to what 
w(‘ hav(* called o))verted or full contrapositive. We may 
howeV('r make a distinction between simple contrapositive 
and obv(Tted or full contrapositive. Since the quality of 
the original proposition is the same as that of the full 
contrapositive, the latter, as distinguished from the simple 
contrai)ositive, provides us with symmetry. We shall 
regard ‘simple^ or ‘partial contrapositivc^ as synonymous 
with ‘contrapositive’. Now let us see what r(‘sults 
contraposition yields. 

S a P — All S is P (original proposition), S e P' — No S 
is not-P (obverse), P* e S — No not-P is S (contraposi- 
tive, or converted obverse or partial 
p; ^ nQt-P is 

not-S (ob verted contrapositive or full 
contrapositive). Lot us illustrate the above by a concrete* 
example : All whales arc warm-blooded (original proposi- 
tion), No whales are not-warm-blooded (obverse), No 
not-warni-blooded creatures are whales (contrapositive), 
All not-warm-blooded creatures are other than whales 
(obverted contrapositive or full contrapositive). 

"S e P — No S is P (original proposition), SaP' — ^iVll Sis 
not-P (obverse), P'iS — Some not-P is S (contrapositive), 

o S' — Some not-P is not not-S (obverted contra- 

Contrapo8iUoB P®®***^® O'" ^"11 contrapositive). As a 
of E. concrete example take — No horses are 

carnivorous (original proposition), All 
horses are non-carnivorous (obverse), Some non-carni- 
vorous creatures are horses (contrapositive or co nverted 
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obverse), Some non-carnivorous creatures are not other 
than horses (obvertcd contrapositivc or full contra- 
positive). 

S o P — Some S is not P (original ]iroposition), S i P' — 
Some S is not-P (obverse), P^ i S — Some not-P is S 
(contrapositive), 1^' o S' — Some not-P is not not-S 

(obverted contrapositive or full contra- 
Contraposition . . . i .1, i 

of 0. positive). 1 Ills may b(', illustrated 

by the following example : — Some 
dowers are not green (original proposition). Some Howers 
are non -green (obverse). Some non-green things arc 
flowers (contrapositive). Some non-green things are not 
other than flowers (obverted contrapositive or full contra- 
positive). 

S i P — Some S is P (original proposition), S o P' — 

, ^ Some S is not not-P (obverse). This, 

1 cannot be . 

contraposed. being an () * proposition, cannot be 

converted, and therefore I cannot be 


contraposed. 

Contraposition, like obversion, is artificial, since* it 
takes recourse to negative terms. Though this is true, 
contraposition does represent our actual thinking and 
therefore is not useless. According to 
Dc Morgan, if we know that S is P, we 
also know that not-S is not-P, and 
not-P not-S. Therefore he argues 
that contraposition is useless. We 
do not deny that every form of immediate inference is 
simple, and if we have the premise we can easily find out 
what the conclusion is to be. Yet contraposition is not 


Contraposition 
and obversion are 
artificial but not 
on that account 
useless. 
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uselt'ss, and wc slmll discover its utility when we consider 
inductive inference, in which negative instances are as 
valuable as positive ones. Wc should also note that both 
contraposition and obversion are sometimes able to avoid 
the use of negative terms. Thus if the premise is 
‘Anything tliat is S is it may be contraposed as ‘Any- 
thing that is not P is not S\ 

Sinc(^ the contrapositivcj of S a P is cither P' c* S or 
P' a S', and that of S o P is cither P' i S or P' o S', A and 
O ar(^ contraposed simply, because in 

A and 0 can be 

contraposed thcmi the premise and the conclusion 
limitatlo^.^”^ cpiantity. Ihit since 

the contrapositivc of S e P is eitlun* 
F i y or P' o S', the premise and the conclusion in th(‘ 
contraposition of E arc diftcrciit in quantity, and therefore 
the contraposition of E is per accidens or by limitation. 


4. Inversion. 

Keynes was the first to recognise Inversion as a dis- 
tinct form of eduction. Previously logicians had regarded 
it as a process of immediate inference not. distinct from 
contraposition. But inversion may 
of rightly be regarded as distinct from 

plained. Dlstinc- contraposition, since the results obtained 
tial inverse and by the two processes arc not the same, 
full inverse. n^ay follow Keynes in defining inver- 

sion as “a process of immediate inference 
in which from a given proposition another proposition is 
inferred having for its subject the contradictory of the 
original subject.” Thus in inversion of a proposition 
with S as its subject, not-S is to be the subject of the 
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(ioneliision. To obtain this rosiilt wc may begin by con- 
verting the original proposition, so that wc g(‘t S in th(^ 
predi(;ate ; obversion of this new proposition, as wc 
already know, gives ns a proposition whose predicate is 
not-S, and if w(^ can convert this a<jain, we obtain a 
proposition of which not-S is the subject, which is what 
we require. Wc might alternatively start by obverting 
the original proposition, from wdiich by alternate^ conver- 
sion and obversion we obtain the obverted contrapositive 
with not-S in the i)redicate : where conversion of this is 
])Ossible, we again obtain a pro[)osition whos(^ subject is 
not-S. Wc thus find that inversion, like contrai)osition, 
is a combination of the two main pri>ccsses of eduction, 
obversion and conversion. The original proposition is 
called the invertend and the conclusion the inverse. 
lnV(*rsion requires that not-S should be the sub]('ct of 
the conclusion, but its predicate may be (uther P or 
not-P. AVhen the subject is not-S and the i dedicate is 
not-P we have what Keynes calls full inversion, but wlum 
the subject is not-S and the iredicatc is P we havf^ what 
he calls partial inversion. As the full inverses is the 
obverse of the partial inverse, Weltoii gives it tlie nam(i 
of obverted inverse. Welton provides the following rule 
of inversion, which accords with the description givcm 
above — “Convert either the obverted converse or the 
obverted contrapositive.^^ Whether wc begin with 
obversion or with conversion depends upon the circum- 
stances of the case, as will be apparent from the examples 
below. 

We proceed to enquire whether A. JO, I and () may all 
be inverted, and if so, by which process. 
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Let us see if A can be inverted by beginning with 
conversion. From S a P — All S is P 
expl^ned^” ^ (original proposition), we have P i S — 
Some P is S (converse), and P o S' — 
Some P is not not-S (obverted converse). This being an 
() proposition cannot be converted again. Thus S a P 
cannot be inverted if we begin with conversion. Let us 
see what happens if we begin with ob version. We have 
S a P —All S is P (original proposition) ; S e P' — \o S 
is not-P (obverse); P' e S — No not-P is S (contra- 
imsitive) ; P' a S' — All not-P is not-S (obverted contra- 
positive) ; (by conversion) S' i P' — Some not-S is not- 
P (obverted inverse or full inverse) ; (by furtlier obver- 
sion) S' o P — Some not-S is not P (inverse or partial 
inverse). The following is a concrete example : All 
virtuous men are happy (original proposition) ; No 
virtuous men are non-happy (obverse) ; No non-happy 
men are virtuous (contrapositive) ; All non-happy men 
are non-virtuous (obverted contrapositive) ; Some non- 
virtiious men are non-happy (obverted inverse or 
full inverse) ; Some non-virtuous men are not happy 
(inverse or partial inverse). 

Let us now see what happens if we try to invert E by 
beginning with obversion. From S e P 
Inversion of E — No S is P (original proposition), we 
explained. S a P' — ^All S is not-P (obverse) ; 

P' i S— Some not-P is S (contraposi- 
tivc ; P' o S' — Some n^t-P is not not-S (obverted 
contrapositive). This being an O proposition cannot fur- 
ther be converted. So we cannot invert E if we begin 
vJfith obversion. Let us therefore begin with conversion. 
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Thou we have : S e P — No S is P (original proposition) ; 
PeS— NoPisvS (converse); P a S' — All P is not-S 
(obvcrted converse) ; S' i P — Some not-S is P (inverse 
or partial inverse) ; S' o P' — Some not-S is not iiot-P 
(obverted inverse or full inverse). The following is a 
concrete example : No cruel man is praiseworthy (ori- 
ginal proposition) ; No praiseworthy man is cruel 
(converse) ; All praiseworthy men nvo non-crncl (obverted 
converse) ; Some non-cruel men are ))rais(^worthy (inverse 
or partial inverse) ; Some non-criud men are not otlicr 
than those who are praiseworthy (ol)V(M*ted inverse or 
full inverse). 

r and O cannot be inverted. S i P if obverteni be- 
comes S o P', but S o P' cannot be con- 

I and 0 pro- verted, being an ( ) proi)osition. Again 
positions cannot i 

be inverted, S i P if converted becomes P i S, which 

when obverted becomes P o S' ; but 
this again, being an O proposition, cannot be converted. 
So I cannot be inverted by either method. S o P, being an 
O ])roposition, cannot be converted. Tf we begin with 
obversion, it becomes S i P', which being converted be- 
comes P' i S ; P' i S obverts to P' o S', but this, being an 
O proposition, cannot be converted again. Thus O can- 
not be inverted at all. 

In conclusion we may point out that the partial 
inverse of A being S' o P, P is distributed in the con- 
clusion, as it is the predicate of a negative proposition, 
though it is not distributed in the premise S a P. 'Phus 
the inversion of A apparently involves a flaw. But 
the inverse S' o P is obtained by obversion *and couver- 
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siion, which arc valid processes of rcasoninji:, and there- 
fore' the inversion of A need not be regarded as faulty, 
it shoidd also bo observed that both A and E invert to 
I and O. Accordingly, inversion is always per aecidens 
or by limitation. 

The following chart illustrates the various results 
obtaiiK'd })y th(' eductions discussed above : — 


: A 

i 

' j 

j 

1 E ; () 

Original proposition .. |SaP 

! ’ 

US i P 

'So P isoP 

1 j 

Obverse ... ... ;SeP' 

jSo P' 

!Sa 1*' iSiP' 

j 1 

Converse ... ... 1 IM S 

i PiS 

j P 0 S ' 

Obverted converse ... ,l^oS' 

P o S' 

iPa S'I 

i 1 

Partial eontrapositivc' or 

contrapositive ... P'e S 

i 

1 

1 ' 

i P' i S i P' i S 

1 ; 

Full contrapositive or i 
obverted contra i)osi- i 
tivc . P'aS' 

1 

1 

i 1 

|P'oS' jP'oS' 

, j 

Partial invcTseor inverse |S'o P 

! 

S' i 1* 

Pull inverse or obverted j 

inverse ... ... S'i P' 

I 

i 

1 

' j 

is'oP' ! 


Other Eductions. 

There are certain cases of immediate inference which 
cannot strictly be regarded as formal and cannot be ex- 
pressed by symbols. Such inferences have been called 
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material immediate inferences as distinct from formal 
immediate inferences. We may consider these eductions 
now. 

1. Inference by Added Determinants 

In inference by added determinants we add the 
saine qualification to both th.c subject and the predi- 
cate of a proj^osition and hold the result of our opera- 
tion to be truf3, on the strength of the truth of the 
original proi)Osition. According to Keynes, “Immediate 
inference by added determinants is a process of 
immediate inference which consists in limiting both 
the subject and the predicate of the original proposition 
by means of the same determinant/' All P is Q, /. 
All AP is AQ. A negro is a fellow'creature ; therefore 
a sutfering negro is a suffering fellow“cr(»atur(^ A 
mango is a fruit ; therefore a sweet mango is a sweet 
fruit. Leibniz expresses this inference by mathematical 
symbols : e,g. “If A — B and L = M, the n A -h L = B 4- 
This is admissible, provided the sign (.= ) is not takep 
to signify equality but merely to denote the logical 
copula ‘is,' and that the sign ( 4 - ) simply implies a connex- 
ion of elements, not a mathematical addition of units. 
Keynes gives a proof of the formal validity of the in- 
ference, P is Q, AP is AQ. Thus : AP is a sub-class 
of P, but P is Q, /. AP is Q. But AP is also A ; Le. 
AP is both A and Q ; i.e. AP is AQ. But the truth 
of the inference by added determinants, as it depends 
upon knowledge of facts, cannot properly be expressed 
by symbols, the truth of which holds good universally. 
AVc cannot pass from the proposition ‘An !ant is an 

15 
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aninifir to the coiielusioii that ‘a large ant is a largo 
animal/ Similarly we cannot conclude that ‘a good 
teacher is a good man’ from the premise that a teacher 
is a man/ 

2. Immediate Inference by Complex Conception 

In this kind of inference, “the subject and predicate of 
a given pro])Osition arc used to qualify in some' way the 
same term, and thus complex concepts arc* formed that 
are made subject and predicate of a new proposition/^ 
Keynes says, ‘‘Immediate inference by coini)l(*x eoncei)- 
tion is a process of immediate inference which consists 
ill employing the subject and the predicate of the original 
proposition as parts of a more complex conception.” 
E. (/,, Physics is a science, therefore physical treatises are 
scientific treatises. The dog is an animal, therefore the 
head of a dog is the head of an animal. In such inferen- 
ces the subject and the ])redieate of the original propo- 
sition become adjectival in the conclusion, and form parts 
of more complex conceptions. Thus according to this 
mode of inference, if P is Q, it follows that whatever 
stands in a certain relation to P stands in the same 
relation to Q. 

The validity of immediate inference by complex 
conception, like that of immediate inference by added 
determinants, does not rest upon purely formal grounds 
but upon knowledge of concrete facts. Thus from tin* 
proposition ‘A cat is not a dog" we cannot pass to the 
conclusion that ‘the owner of a cat is not the owner of 
a dog\ Similarly from the proposition ‘Horses are ani- 
mals’ we cannot pass to the conclusion that ‘the greater 
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iiiiniber of horses is the ^renter number of animals.’ 
Similarly W(i cannot say that since Protestants arc 
C'hristians, the majority of Ih-otestants are tlie majority 
of Christians. 

Material ediictinns onj^ht to be; treated of in the 
special branch of loy;ie known as the logic of relatives, and 
not in connection with Formal immediate inferences. AFate- 
rial inference shows that “arguments are not all built on 
the princi|de of American watches, with interchangeable 
parts, so that terms from erne may b(‘ transferred to 
another without interfering with the working of the 
inference; and that the study of the inference, lik(‘ tin* 
study of life, is largely a matter of (;.\aniining types, 
though there are a certain number of common forms, 
which recur identically in diverse contents. ” Even in 
studying syllogism, which is the ideal type; of formal 
inference, we cannot ignore the consideration of facts. 

3. Immediate Inference by Converse Relation 

This process is analogous to ordinary conversion, but 
properly belongs to the logic of relatives. In such an 
inference we pass from one statement of relation to 
another, that is, from the relation in wliich S stands 
to P to the relation in which P stands to S. Thus the 
subject and the predicate of the original proposition are 
transposed in the conclusion. Examples are : 8 is greater 
than P, therefore P is less than S. S is to the right of P, 
therefore P is to the left of S. 8 is to the east of P, 
therefore P is to the west of S. Alexander is the son 
of Philip, therefore Philip is the father of Alexander. 
Sita is the wife of Ram, therefore Ram is the husband 
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of Sita ; etc. Such inferences are not possible without 
knowl(‘dgc of the implications of the relations involved. 
Th(i distinction between formal and material inference 
is not absolute, but is made for the sake of convenience. 
Th(^ kinds of material inference illustrated above are 
treat(‘d of in tlie logic of relatives. 

Two other usually recognised forms of iinnu^diatc in- 
Frr(‘nce may b(‘ discussed briefly. 

(a) Immediate Inference by Change of Relation is the 

process w'hcreby we pass from a categorical to a hypothe- 
tical or a disjunctive proposition, or from a hypothetical 
to a disjunctive or a categorical proposition, or from a 
disjunctive to a hypothetical or categorical proposition. 
AV(/., All S is P (categorical), therefore If anything is S it 
is P (hypothetical). Rainy weather is wet weather, 
therefore If the weather is rainy, it is wet. Every S is 
either P or Ci (disjunctive), therefore Any S that is 
not P is (J, (categorical). Every man is either 
intelligent or iioii-intclligent, therefore Every man being 
not intelligent is noii-iiitclligcnt. Every flower is 
either white Or not-white (disjunctive), therefore If any 
flower is not white it is not-white (hypothetical). Simi- 
larly, If a man is honest he is trusted (hypothetical), 
therefore A man being honest is a man wlio is trusted 
(categorical). We need not give more examples. But a 
word of caution ought to be uttered, that in passing from 
a proposition of one relation to a proposition of another 
relation the meaning of the original proposition is very 
liable to suffer distortion, which care must be taken to 
avoid. 
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(b) Immediate Inference by Modal Consequence or 
Inference by Change of Modality is analogous to sjibalterii 
inference. In this variety of immediate inference w(‘ can 
pass from the validity of the apodeictic or necessary 
judgment to the validity of the assertoric, and from that 
to the validity of the problematic judgment, but not vice 
versa. On the other hand, from tlu' invalidity of the 
problematic judgment we can pass to the invalidity of the 
apod(‘ictic or necessary judgment, but not vice versa. 
Let us take the three propositions, S must be P (necessary), 
S is P (asscrtoric), S may be P (problematic). If the 
proposition S must b(‘ P is true, then the pi’oposition H is 
P is true, and this being true, the proposition S may be P 
is also true. But if the proposition vS may be P is true, 
we cannot conclude to the truth of H is P or of S must 
be P. Again if the jiroposition S may bo P is false, then 
the propositions 8 is P and 8 must be P ar(‘ also false. 
But if the proposition S must be P is false, then the other 
two propositions, S is P and S may be P, need not be 
false. 


Eductions of Hypothetical and 
Disjunctive Propositions 

Hypothetical and disjunctive propositions, before being 
made the basis of eductions, are better expressed in their 
denotative form and not in their abstract form. Thus 
hypothetical propositions, when they arc reduced to the 
denotative form and are truly conditional, provide us with 
the four traditional forms, vix. If any S is M, then 
always that S is P (A) ; If any S is M, then never that S 
is P (E) ; If an S is M, then sometimes that S is P (I) ; 
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if ail is M, th(‘n sometimes not that S is P (O). In the 
case of disjunctive* propositions, when the alternatives 
beloiifi; to the same subject, and are expressed in the dejuo- 
tative form, we may liave the following four traditional 
forms : Ev(*ry S is cither P or Q, (A) ; No S is either P 
or (i (JO) ; Some S’s arc either P or (I); Some S’s arc 
neither P nor Q (O). ^ 

Jvi*t us now see how the proc(*sses of eduction apply to 

eductions of hypothetical propositions. We first give a 
hypothetical « i x- x- a 

propositions. list or (‘ductions iroin A : — 

If any S is M then always that 8 is P (original pro* 
liosition). 

If any S is M, then never, that S is not P (obverse). 

If an 8 is P, then sometimes, that 8 is ]M (converse). 

If an 8 is P, them sometimes not, that 8 is not A I (obv. 
conv.). 

rf any 8 is not P, then ncv(n% that 8 is M (coritra- 
positive or partial contrapositive). 

If any 8 is not P, then always, that 8 is not AI (obv. 
contrapositive or full contrai>ositivc). 

If an 8 is not M, then sometiijes not, that 8 is P 
(partial inverse or inverse). 

If an 8 is not AI, then sometimes,* that 8 is not P (full 
inverse or obverted inverse). 

lidiictions from E: — 

If any S is M, then never, that 8 is P (original proposi- 
tion). 

If any 8 is M, then always, that S is not P (obverse). 
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If any y is P, thon iitiver, that S is M (converse). 

i 

If any S is P, then always, that S is not jM (obv. coiiv.). 

If an S is not P, th(*n soinotimos, that S is M (contra- 
positivo or partial contrapositivc). 

If an S is not P, then soinetinies not, that S is not M 
(obv. contrai)ositivo or full contrapositivfO. 

If an S is Jiot M, then sometimes, that Sis P(partial 
inverse or inv(n’s(* ). 

If an S is not AI, th<*n sometimes not, that S is not P 
(full inverse or obv. inv'.). 

Eductions from I ; — 

If an S is ]\1, tluMi sometimes, that S is P (orij»’. prop.). 

If an S is Al, then sometimes not, that S is not P 
(obverse). 

If an S is P. then sometimes, that S is M (converse). 

If an S is P, then sometimes not, that S is not M (obv. 
conv.). 

Eductions from O ; — 

If an S is M, then sometimes not, that S is P (original 
proposition). 

If an S is -M, then sometimes, that S is not P (obverse). 

If an S is not P, then sometimes, that vS is M (contra- 
positive or partial contrapositive). 

If an S is not P, then sometimes not, that S is not A1 
(obv. contra positive or full contrapositive). 
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Let na illustrate tlie eductions from A by a concrete 
oxample : — 

If any man is virtuous he is happy (orig. prop.). 

If any man is virtuous, then never is he not happy 
(obverse). 

If a man is happy, he is sometimes virtuous (converse). 

If a man is happy, he is sometimes not non-virtuous 
(obv. converse). 

If any man is not happy, then never is he virtuous 
(partial contrapositive or contrapositive). 

If any man is not happy he is non-virtuous (full 
contrapositive or obv. contrapositivc). 

If a man is not virtuous, he is sometimes not happy 
(partial inverse or inverse). 

If a man is not virtuous, he is sometimes iiou-happy 
(full inverse or obv. inverse). 

We may now consider the eductions of disjunctive 

EductionB of propositions. Eductions from A : — 
disjunctive pro- 

positions. Every 8 is either P or Q, (original pro- 

position). 

No 8 is both P' and Q,' (obverse). 

Some things that arc either P or Q are S (converse). 

Some things that are cither P or Q, are not S' (obv. 
coiiv.). 

Nothing that is both P' and Q' is 8 ( contrapositivc 
or partial contrapositive). 
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Everything that^ is both P' and (ij!'is S' (obv. contra- 
positive or full contrapositivc). 

Some S'^s arc neither P nor (partial inv(‘rsc or 
inverse). 

Some S'^s are both P' and Q' (full inv. or obv. inv.). 

The following is a concrete' example : — 

Every mango is (‘ither sweet or sour (orig. prop). 

No mango is both non-sweet and noii-sour (obverse). 

Some things that are edther sweet or sour are mangoes 
(converse). 

Som(‘ things that are (‘ither sweet or sour are not 
other than mangoes (obv. converse). 

Notliing that is both non-sweet and non-soiir is a 
mango ( contrapositivc or partial contrapositivc). 

Everything that is both non-sweet and non-son r is not 
a mango (obv. contrai). or full contrap.). 

Some things other than mangoes are neith(‘r swec't 
nor sour (partial inv. or inv.). 

Some things other than mangoes are both noii-sw(‘(*t 
and non-sour (full inv. or obv. inv.). 

We need not illustrate eductions from E, I and O in 
the case of disiunctivc propositions, because* they do not 
inv'olve any new principle. 



CHAPTER II 

PURE SYLLOGISMS 

Definition and Nature of Syllogism 

Syllogism the most imiiortiint form deductive 
inference. We have already discussed 
the diflerent forms of immediate in- 
ference, and it is undeniable that the 
('lements of inference involved therein 
are not viTy important. Some therefore 
have refus(*d to regard immediate 
inference as infereiiee in’opcr. But we have pointed 
out that immediate inference involv(‘s some, even if only 
slight, moveimmt of thought, and tluTcfon* it should be 
regarded as inferences Syllosfism on the* other hand has 
from the time of Aristotle been regarded as the ideal 
form of d(*ductive or formal inference. No one has ever 
refused to call it inferenets though soim^ logicians, such 
as Mill and his followers, have qu(‘stioned the capacity 
of syllogistic inference to establish valid conclusions. In 
a syllogism we draw a conclusion from two premises, 
not from one premise only as in immediate inference. 
Every syllogistic reasoning requires three and only three 
propositions, two of which, called premises or implicants, 
are given ; and the other is called the conclusion or the 
implicate. Further, the syllogism requires three and only 
three terms. A syllogism may be regarded either as an 
implication^ in which case the propositions are called the 


Syllogism re- 
garded as the 
most important 
form of deductWe 
or formal inferen- 
ce. 
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iniplicaiits and tho ^mplicato, or it may bo ro^ardod as an 
inference, in which (!as(* the propositions aro called th<* 
im'inises and the oonchision. Sylloj^ism 
Syliopsm a demonstrative forms of 

rorm of inference. inference, for within its limits its 
validity cannot b(‘ (picstionod ; that is, 
from th(' formal point of view the truth that it (‘stablislies 
on the basis of ojiven truths has domonstrativ(‘ certainty ► 
Th(‘ (‘tymoloj^ical meaning ( f the term syllogism is 
‘eollectinji; toirether, and this meaninj^ is sij^nitieant inas- 
much as till' t*l(‘ments of a syllogism are thought together. 

Syllogism has )k‘(‘ 1 i deliiu'd by Johnson as “an argu- 
ment containing two premises and a 

Syllogism de- conclusion, involving l)etw(‘en tlunn 

fined and its na- ^ 

ture explained. three terms, each of whi(;h occurs in 
two diftcrent propositions’ll Accord- 
ing to Joseph, ”A syllogism is actually an argument in 
which, from the given ndation of two terms, /// I he fray 
of sfihjeci ami predirtflr, to the saim* third term, then^ 
follows nee(*ssarily a V(*lation, ialhe trayofsahjeelaad 
prcflicfflr, between those two terms thems(‘lv(*s'’. If we 
take the syllogism All M is P, All S is jVI, therefore* All 
S is P, w(‘ iind that it consists of three jiropositions, of 
which the first two are the premises and the last one is 
the coriehisioii ; and contains three terms, 1\ Maud S. The 
term which is the predicate of the conclusion is 
called the major term, that which is the subject of the 
conclusion is called the minor term, and that which 
occurs ill the premises but not in the conclusion is called 
the middle term, Tn the above example P is the major 
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term, S the minor term and M the middle term. The 
proposition in which the major term occurs is called 
the major premise, and that in which the minor term 
occurs is called tlie minor premise ; in the conclusion 
both the major and the minor term arc presemt. The 
major and the minor term are called the extremes, 
because they arc the extremities of the conclusion. Tlie 
r(‘lati(>n between JVl and l\ M and S, and S and P is in tlie 
w^ay of subi(‘ct and predicate. In the premises, S and P 
are related to the third term M in the way of subject and 
predicate, and in the conclusion S and P are r(‘lated in tlie 
same way. 


TIk; middle term mediates the conclusion l)y connec- 
ting th(^ major and the minor terms. According to Bos- 
anquetjthe middle term may be regardc'd 
raiJwie^term?* “copula or grip which holds th(' 

conclusion together, made (explicit and 
definitely stated.'^ It was supposed by older logicians that 
the major term has the largest extent, the minor term the 
least extent, and the middle term an extent intermediate 


between the major and minor. In a syllogism in 
which all the propositions are universal affirmatives, i.e. 
A propositions ( as in the above example ), the extent of 
the major term is larger than that of the middle term, and 
that of the middle term is larger than that of the minor. 
But in a negative syllogism this does not hold good. 
Take the syllogism, No men are monkeys, John is 
a man, therefore John is not a monkey. Here we cannot 
say whether the extent of the major term is larger or 
smaller than, or equal to, that of the middle term. The 
middle term is so called because it establishes a connec- 
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tion between the jpajor and the minor terms, and tlms 
mediates the conclnsionJ 

Usually the major premise is stated first and Hkmi the 

minor premise, and the conclusion at the end. But in 

^ ^ actual r(‘asoninji tliis order may not be 

Order of propo- .ip,, . , 

sitions in a syllo- strictly tollowed, nor is the order ol th(» 

tant! syllogism important. A\"e cannot 

agree with Jevons whcui he remarks that 

the cogency of a syllogistic aigumcnt becomes apjiarent 

if th(‘. minor premise is stated first. Tlu» usual order is 

satisfactory, inasnuicli as the major imunise is generally 

univ(^rsal and provides the rule of which tiu; minor 

premise is a particular application. Though tiui ord(T of 

the propositions in a syllogism has no logical significance, 

it may be of some rh(*torical importances The* olden* le>gi- 

cians stated the ce)iujhision, which they calle^d the ejuestion, 

first, and the premise's, which the^y calh'cl the' reason, 

afte'Twards. The* order followed was — 

Seicrates is mortal (Question) 
because 
All men arc mortal 

/ ( Reason ). 

and Socrates is a man ) 

It was also customary to call the major premise the 
principle or proposition, the minor premise the reason or 
assumption, and the conclusion the deduction or collection. 

Syllogism is mediate deductive inference, in which the 
conclusion can never be more general than the premises. 
The truth of the conclusion follows from the truth of tlic 



238 


TFIK GHOl'NinVOKK OF FiOGrC 


prcinisort. to MVltoii and Mouahnn, “TIk' whole 

fom‘ of a s5dlof:isin depends upon tlie 
neeessitj' with which the infernal propo- 
sition follows from those f>iven as data, 
and this necessity must b(‘ evident from 
tlie mere form of thi‘ argument/^ The 
eonelnsion of a syllogism, bcdng deriv(»d 
from Hie pnanises, is not absolutely a n(‘W |)roposition. 
Thougli it follows necessarily from tin* ])r(Mnises, n(‘V(‘r- 
theless it goes beyond them ; but in iormal infcu-rmei* thc^ 
ehMuent of ni'cessitv is more important than the ehmuMit 
of novelty. Syllogistic inference is similar to the multi- 
plication of large numbers, in which th(‘ product, though 
a new number, is impli(*d by the data and follows irom 
them. In formal iidenmce, w<‘ do not question the validity 
of the premises, wliich ar(‘ aee(q)t(‘d as 

In formal in- tvu(‘, and our problem is to d(*rive a con- 
ference the ele- ... . . 

ment of necessity elusion from th(*m in conformity with 

tLTfte™?ement vulos of syllogism. Jf tlu« proinisos 

of novelty. are true materially, the conclusion also 

is materially true ; vjj,, All birds have 
wings, This sparrow is a bird, therefore' This sparrow lias 
wings. It may happen that the premises are* materially 
false while the conclusion is materially true. But this is 
accidental, and is a case of mere coincidence, not of neces- 
sity. For example, in, All birds are rational, Meaiaro birds, 
the refore Men are rational, tlm conclusion is materially 
true tlvongh the premises are materially false. 

\The terms of a syllogism are called its remote matter, 
the propositions its proximate matter.) “The matter of a 
syllogism is given in its terms, which vary according to 


Syllogism a 
type of mediate 
inference, in which 
the conclusion is 
never more gene- 
ral than the pre- 
mises. 
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tlio subject to wliicli tlu' argiinieiit r(‘fers. Its form 
consists ill that n^lation of tli<‘ tinans by which tlu^y are 
united in two propositions necessitatinii; a ci'rtain conclu- 
sion^’ ( AVclton ). 


The opposite of 
syllogism is anti- 
logism, the propo- 
sitions of which 
cannot .be true 
fogether. 


The opposite of syllotrisni is Antilogism. Wlnu’cas in 
syllogism all tln‘ three propositions must be consistcMit 
with on(‘ another and trm^ together, in antilogism th(‘ 
propositions cannot be true at once. 
Johnson gives the* following example of 
antilogism : ‘All tactful p(*rsons some- 
limes lie ; Lord Grey is atiictful pi'rson; 
Lord Grey never li(*s\ If tin* ju’opo- 
sitioiis ‘Lord Grey is a tactful person’ 
and ‘Lord Grey ucvct lics^ are true, iluMi the proi)ositi(»n 
‘All tactful jx'rsons som(*tinies lie’ cannot be true. Again 
if the propositions ‘All tactful persons sometinu's lie’ and 
‘Lord Grey is a tactful peu'son’ are true, then ‘Lord Grey 
never lies’ cannot be tnu*. In the saim* way if tin* propo- 
sitions ‘All tactful persons sometimes lie’ and ‘Lord Grey 
never lies’ are true, then ‘Ijord Grey is a tactiul person’ 
cannot be trii(‘. Thus in an antilogism the propositions 
are together incompatible. 

We may in iiassing remark that syllogism, being a 
type of formal inf(T(Mic(s can be represented by symbols. 


Syllogisms may be cither pure or mixed. Pure syllo- 
gisms arc those in which the propOfifti- 

Pure and mixed tions are of the same relation. Thus 
syllogisms con- . i n • n 

trasted. in a pure categorical syllogism all the 

propositions are categorical,' in' a pure 
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liypotlietical sylloftisiri all the propositions arc hypotheti- 
cal, and in a i)nn‘ disjunctive syllogism all the proposi- 
tions are disjunctive. All pure syllogisms, whetlier cate- 
gorical, disjunctive, or hypothetical, are subject to the 
same rul(‘s, and tlui distinction between them is not 
important. Mixed syllogisms are (1) Mixed hypothetical, 
also call(‘d hypothetico- categorical, (2) Mixed disjunctive, 
also called disjunctive-categorical, and (3) Dilemma. The 
different forms of mixed syllogism being subject to 
, diflcrent rules, the distinction between tliem is important. 
^^In a mixed hypothetical syllogism, the major premise' is 
hypothetical and the minor premise categorical. In a 
mixed disjunctive syllogism, the major prc'inise is ^dis- 
junctive whih' the minor premise is categorical. In a 
dilemma, the major premise is hypothetical and tlu^ 
minor jiremise is disjunctive. In this and the following 
(‘hapter, we shall discuss the different forms of [)ure 
syllogisms, and shall devote a separate chapter to th(' 
consid('ration of tin* forms of mixed syllogism. 


I^ure Syllogisms 


1. Pure categorical ; 

2. Pure hyi)othetical ; 

3. Pure disjunctive. 


{ 1. Mixed hyi)othetical or 

hypothetico-categorical ; 
2. Mixed disjunctive or 

disjunctive-categorical ; 
3. Dilemma. 
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Axion^s of Pure Syllogisms 

VVc* aro now in a position to state and explain the 
axioms and gem'ral rules of syllogisms. We must not 
suppose that these axioms and general 
i.ules are presupposed in syllogistic 
inlerenee ; rather they are ^deductions 
from the nature of syllogistic reasoning. 
Thes«i principles nro h(‘lpful, inasmuch 
as they enable* us to test the correctness 
of different pieces of syllogistic reasoning. In syllogistic 
reasoning, we must remember, w(‘ are concerned not with 
the validit y of Dremises and conclusion taken Jici^fately, 
but with the vajidity of the of roasonuiginyplxodJ 

Th(*refore it has been eallecr the logic of consistency, as 
<»l)posed to inductive logic, which is supposed to be the 
logie> of truth, lint we shall find in the course of our 
dis(uission that a good deal of induction rests upon formal 
grounds, though at tin* same time it depends upon observa- 
tion of and experiment upon facts. 


Axioms and 
rules of syllogism 
deductions 
from the nature of 
syllogistic reason- 
ing. 


All reasonings, including syllogistic inference, depend 


ui)on the fundamental laws of thought. JSvery affirmative 


Affirmative 
categorical syllo- 
gisms rest on the 
principle of iden- 
tity, negative ones 
on the principle 
of contradiction ; 
pure hypothetical 
syllogisms requi- 
re also the prin- 
ciple of sufficient 
reason. 


categorical syllogism rests upon the 
principle of identity.j Take the syllo- 
gism, All organisms are mortal, Human 
beings are organisms, therefore Human 
beings arc mortal. In this argiunent 
the middle term ‘organisms^ is identical 
with mortar in one premise and with 
‘human beings^ in tlio other, and hence 
we can establish a relation of identity 


16 
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b(‘t\v(‘<Mi ‘hmimn boings’ and ‘mortal. By ‘identity^ how- 
(‘V(‘V wo nieafi not absolute identity, but idtaitity amidst 
div(‘rsity. Negative categorical syllogisms rest ui)on 
the prineiple of contradiction. In tlio argument. No 
negroes an* white, Joseph is a negro, tlu'refore Jose[)h is 
not whit(*, the major premise asserts a separation b(‘tween 
the middle term ‘negroes’ and the major tc'rm ‘white*,’ while 
tlu* minor premise asserts a relation of identity betwe(*n 
the middle term and the minor term ‘Joseph,’ and therefore 
the conclusion asserts a relation of exclusion betwetai the* 
major term and the minor term. Thus in an aHirmaiive* 
syllogism the identity between the extrem(*s is establislu*d 
through the* medium of tin* middle term, wliile in a nega- 
tive syllogism the relation of exclusion is establish(*d 
between the extremes, because the middle* t(*rm in one of 
the premises excludes one of the extremes, while in the* 
other premise* it is connected with the other (*xtreme* by a 
relation of identity. A pure hypothetical syllogism 
depemds as much upon the i)rinciple of sufficient reason as 
upon the principles of identity and contradiction. If any 
man is a philanthropist, he is loved by many ; If any man 
sei'ves other men in a disinterested manner, he*, is a philan- 
thropist ; therefore If any man serves otlnu* men in a 
disinterested manner, lu* is loved by many, is an (*xample 
of a pure hypothetical syllogism which rests upon the 
princii)le of identity and that of sufficient reason. 

Various axioms of syllogisms have be(»ii proposed by 
logicians. The iT^aat...famou» is thc^ ‘Pictuin do p mni ct 
niillo’ of Aristotle, which was supposed by him to be the 
ground of all syllogistic reasonings. But the axioms of 
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sylloj^isins proposed by philosopliers are 
not fundamental, because' they may be 
deduced from tlu* fundanu'iitaL laws of 
thought, such as the law of ide'utity, tlu' 
law of coiitradictiou, etc. They are tluTefore to be'roj^arded 
as middle axioms derive'd from tlu' fundaiuental ones. 
B(‘for(‘ exphuninj!; Aristotle’s dictum w(' may state the 
axioms proposed by Whately and Hamilton. Wliately 
jXive's lh(' followiuji two axioirs, upon whicli, acc'ordiiig 
to liim, all syllogistic r<‘asoniugs are' bas(‘d : (a) “If two 

terms agree with one and the* sam<‘ third, tlu'.v agree with 
each oth(*r.’' (b) “H one term agret's and another dis- 
agrees witli OIK* and the same third, these* twe) disagre-o 
witli eacli other.” Axiom (a) is supi)os(*d to be the basis 
of allirmative syllogisms, axiom (b) that of lu'gative 
syllogisms. Hamilton gives the following axiom, which 
he calls “the supreme canon of categorical syllogisms’’ : 
“In so far as two notions (notions i)roper and individuals) 
either both agree, or one agre<*ing the other does not agree, 
with a common third notion, in so far th(*se notions do or 
do not agree with each otlier,’^ These* axioms of Whately 
and Hamilton are unassailable, but they cannot be 
regarded as supr(*m(*, for they are derived from tin* 
principles of id(*ntity and contradiction, of whicli tlK*y arc 
developed statements. They should not be calh*d canons 
(/.e. rules), but middle axioms. There is no (*ssential 
diflerence between the axioms of Whately and that of 
Hamilton. The only difference is that Whately uses the 
terminology of nominalists while Hamilton uses that of 
conceptualists. Hamilton's single axiom sums up tlie 
two axioms of Whately. 


Axioms of cate- 
gorical syllogisms 
given by Whately 
and Hamilton. 
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The axiom givc^ii by Aristotle is known as the Dictum 
de omni et nullo,^ which is rendered in Engligli])y Welton . 

and Monahaji as — 'tlistri^ 
tumwlplained biitively predicated, whether affirmatively 

or negatively, of any class, may bo 

predicated in like manner of anything which can be 
asserted to belong to that class/j The empty scheme 
of this axiom is M — P, 8 — M, S — P. This axiom n^quires 
that the middle term should be the subject of the major 
premise and the predicate in the minor. It also requires 
thsit the major premise should be universal and the minor 
affirmative, and that the conclusion should be affirmative 
if the major premise is affirmative, and negative if the 
major premise is negative. Aristotle and his followers 
supposed that if a syllogistic reasoning does not appear 
in the form required by the dictum, it should be reduced 
to that form in order that its validity may be proved. Wo 
may point out that Aristotle/s axiom, like those of Hamilton 
and Whately, is the development of the two fundamental 
laws of thought, vix, the law of identity and the law of 
contradiction, and should like them be regarded as a 
middle axiom. We shall find in the course of our dis- 
cussion that a syllogistic reasoning may be valid even 
though it does not app(*ar in the form required by the 
dictum. , 

Mill finds fault with the dictum of Aristotle, which 
rests upon the class-inclusion theory of predication ; 
that is, according to Aristotle the terms of every proposi- 
tion are to be read in denotation. Mill argueS that 

Dc omni et nullo, literally = ‘Concerning all and none’. 
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general terms yjjre usually read in connotation, and 
denotation depends upon connotation. Therefore the 
dictum of Aristotle has to be modified. So according to 
Mill ‘Nota notae' (lit,, ‘mark of a markO is a better 


Explanation of 
the dictum Nota 
Notae, which is 
preferred by Mill. 


dictum. This may be rendered in English 
either as (1) “Whatever has any mark, 
has that which it is a mark oP, or as 
(2) “Whatever is a mark of any mai^k, 


is a mark of that which this last is a mark of.^^ The 


first reading applies well to such a syllogism as, All men 
are mortal, Socrates is a man, therefore Socrates is mortal. ' 
Here the major premise implies that the attributes of 
men arc associated with those of mortal, the minor 
premise implies that Socrates possesses human attributes, 
and the conclusion implies that Socrates possesses the 


attributes of mortality. In other words Socrates has the 
mark man, and man has the mark mortal, and therefore '' 


Socrates has tlie mark mortal. The second reading of 
the dictum is suited to syllogisms in which both the 
premises an* universal, e.g. All men arc mortal, kings * 
are men, therefore kings are mortal. In this case the 
major premise imi)lies that the attributes of men are 
associated with the attribute mortality, the minor premise 
implies that the attributes of kings arc associated with 
those of men, and the conclusion implies that the kingly 
attributes j^re associated with the attribute mortality. 
In other words, the attributes of kings are a mark of those 


of man, the attributes of man are a mark of the 
attribute mortality, and therefore the attributes of kings 


are a mark of the attribute mortality. 
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General Rules or Canons of Categorical Syllogisms 

Logicians goiun-ally recognise six general rules of 
syllogism and three corollaries from them. Of the six rules, 
two refer to the nature of the syllogism, two to tlie 
distribution of terms in it, and the remaining two to the 
quality of the propositions of the syllogism. W(‘ may 
dedne(‘ them all from th(‘ dictum of Aristotle (explained 
above, by a slight generalisation of it. We may now 
exi>lain these rules : — 

1. A syllogism must contain three and oidy thn'c* 

terms. 

TT. A syllogism must consist of three and only three* 

propositions. 

These* two rules serve to define the* syllogism as a 
particular form of argument. They are not reepiired to 

prove* the validity e)f a syllogistic 
The first two ^ mi i i 

rules serve to argument, i hey only state the nature 

gfs^m.^ structure of the syllogism. We 

know that in syllogistic reasoning we 
establish a relation betwe^en two terms in the way of subject 
and predicate, because these terms are related to a common 
third term in the premises in the way of subject and 
predicate. So in a syllogism there can be only three 
terms. Similarly a syllogism requires that a conclusion 
should be drawn from two and only two premises, and 
therefore there cannot be more or less than three proposi- 
tions in a syllogism. An argument may be valid if it 
contains more or less than three terms, or more or less 
than throe propositions, but such an argument is not a 
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syllogism. Thus wo \javo seen that an iinmodiat(» iiiforouce 
consists of only two propositions, yot it is a valid form 
of reasoning. In the same way a train of syllogisms may 
bi‘ a valid form of reasoning, though it contains more 
than three terms and more than thr(‘(‘ proi»ositions. 


If OIK* of th(* t(‘vms of a syllogism is ambiguous, then 
it becomes equivalent to two terms, and strictly speaking 
th(* syllogism then presents us v ith four terms instead of 
three*. If any term of a syllogism is ambiguous, it 
commits the fallacy of four terms, technically known as 
Qujiternio Terminorum. Ambiguity of tin* middle term 
is tre(ju(*nt in syllogistic reasoning, and in this cas(3 


If any of the 
terms of a syllo- 
gism is ambigu- 
ous, then there is 
the Fallacy of Four 
Terms or Quater- 
nio Terminorum. 


the fallacy is commonly known as the 
fallacy of ambiguous middle. Similarly 
there* may be the fallacy of ambiguous 
major or of ambiguous minor. The 
function of the middh* term is to 
establish a relation between the two 


extremes, and if it is ambiguous, it fails to discharge its 
proper function. It is an axiom of logic that in the same 
argument the same term must be used in the saim* sense 
wherever it occurs. The violation of this axiom leads to 


fallacious reasoning. The following two argum(*nts show 
how', through the ambiguity of the middle term of a syllogism, 
fallacy is committed. (1) Dc Morgan gives the following 
example : All criminal actions ought to be punished by 
law ; Prosecutions for theft are criminal actions ; 
therefore Prosecutions for theft ought to be punished by 
law. In this case the middle term criminal action^ is 
ambiguous : in the major premise it means the committ- 
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ing of crime, while in the minor it means a form of legal 
procedure. (2) The second example to illustrate the 
fallacy of ambiguous middle is provided by Joseph : No 
vegetable lias a heart, A good lettuce has a heart, there- 
fore A good lettuce is not a vegetable. In this case the 
conclusion is fallacious, because the middle term ‘heart^ 
in the major premise means a particular kind of organ 
for maintaining the circulation of the blood, and tlu' 
same term in the minor premise means the central part 
of the lettuce. 


Wo have stated that the general ruh's of syllogism 
Dedu tl f deduced from thi' dictum of 

llie first two rules Aristotle. The dictum [irovidt's for 
oTAris^tle^^**™ three and only three terms and tliree and 
only three proiiositions. It says that 
whatever is predicated of a class can be predicated of any- 
thing belonging to that class. Thus whatever is predi- 
cated furnishes the major term, the class of which it is 
predicated is the middle term, and that which is includi'd 
in the class is the minor term. Further, what is predi- 
cated of a class is stated by the major premise, that 
something belongs to the class is stated in the minor 
premise, and the conclusion predicates of that something 
what was originally predicated of the class. 


III. The middle term must be di sfajhiit ed in one at 
least of the premises. — ^The function of 
explain^Sf^ middle term is to connect the 

extremes, and therefore it must ^have 
identical reference in the two premises ; but this can be 
secured only if it is distributed at least once. If the 
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middle term is not distributed in either of tlu' premises, 
then the part of its extension to which the major term is 
related may he different from the part of its extension to 
which the minor term is related. If this happens, no 
connection can be established between the extremes. 
Wlien the middle term is not distributed in either of 
the premises, we have the fallacy of 

The violation undistributed middle. Thus we cannot 
of this rule leads 

to the fallacy of draw any conclusion from the premises 
middll^*^^***^**^ ‘Some animals arc herbivorous^ and 
‘Some animals are carnivorous.^ Simi- 
larly from the premises ‘Some Indians arc Hindus^ and 
‘Some Indians ar(‘ Moslems\ no conclusion can bo de- 
duced. If a conclusion is drawn from such premises, it 
must be fallacious. This rule can also be proved by 
means of Euler’s diagrams. But Euler’s diagrams rest 
upon the assumption that the terms of a syllogism are 
always read in extension. 

By a slight generalisation we can deduce this rule 
from the dictum of Aristotle. The 
the third rule dictum requires that in the major 
dietam premise something must be predicated ^ 

of a class distributively. This class is 
the middle term, and therefore the dictum provides that 
the middle term should be distributed in the major pre- 
mise. By generalising this we get the rule that the 
middle term should be distributed once at least in the 
premises. 

As stated above, the rule that the middle term must 
be distributed in one of the premises may be illustrated 
by Euler’s diagrams. 
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For, snpposo wo aro jOiivori two prernisos such as 
All P is M, 

All S is M, 

in nc‘ithor of whicli is tbo middle term M distributed 
(sinc(‘ it is here' in each cas(‘ the implicate of an affirmativ(' 
proposition). Then the relations between S, M, and P 
r('Cinire th(‘ following five diagrams to re])r(‘S(Mit th(‘m ; 





If we now look at tin' eircles representing S and P, 
we find that all the five possible relationships between 
them are exemplified, and tlierc can tlierefore be no con- 
clnsion, since any proposition stating a relation between 
8 and P excludes at least one of the five relationships 
oxi)ressed by Euler’s five diagrams. 

Hence if the middle term is not distributed in either 
premists there can be no conclusion. 
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IV. 

which 


The fourth rule 
explained. 


No term mriy be distributed in the conclusion 
was not distributed in one of the premises. — 

SyllojJiism requires that the couchisiou 
should not be mon* jjeneral than tlu^ 
premises, and if a term is distributed 
in the conclusion without being distributed in tin* premis(‘ 
in which it occurs, there is a likelihood of the conclusion 
being more general than is warranted by tlie premises. 
IF the major term is distributee', in the conclusion with- 
out being distributed in the major premise, we have the 
fallacy of illicit process of the major, or illicit major. 

Thus if we draw tlu^ conclusion ‘No 
horses arc herbivorous' from th<‘ i)remi- 
ses ‘All cows are herbivorous' and ‘No 
horses are cows', this Fallacy oc.curs, be- 
cause the major term is not distributed 
in the major premise, wIktc it is the 
predicate of an affirmative proposition, while it is distri- 
buted in the conclusion, where it is the predicate of a 
negative proposition. If the minor term is distributed 
in the conclusion without being distributed in tlu* minor 
|)remise, there is the fallacy of illicit process of the minor, 
or illicit minor. Thus if we draw the conclusion ‘No 
mathematicians arc capable of virtue' from the* premises 
‘No politicians are capable of virtue' and ‘Some mathema- 
ticians are politicians,' there is the fallacy of^ illicit 
process of the minor term, because it is not distributed 
in the minor premise, being the subject of a particular 
proposition, while it is distributed in the conclusion, 
being the subject of a universal proposition. 

This rule also can be deduced from the dictum of 


Breach of this 
rule leads to the 
fallacy either of 
illicit process of 
the major or of 
illicit process of 
the minor term. 
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Aristotle by generalising the dictum. The dictum requires 
that predication should be made of 

the°*lonrth“ ruli anything belonging to a class, and this 
from Aristotle’s anything cannot be more definite in the 
conclusion than in the premise ; that is, 
it cannot be distributed in the conclusion if it is not 
distributed in the minor premise. The predication made 
of ‘this class^ in the major premise can be made of ‘this 
anything which belongs to this class^ in the same way in 
the conclusion. Thus if the predicate of the major 
premise be undistributed, it should be undistributed also 
in the conclusion. Therefore by generalising the dictum 
we may obtain the canon that No term may be distributed 
in the conclusion which is not distributed in one of the 
premises. 


V. From two negative premises nothing can be 
interred. — ^I£ the relation between the middle t(*rm and 
the extremes be denied in the premises, 
expT^ed!^ conclusion cannot establish a 

relation between the minor and the major 
term in the way of subject and predicate. In such a case 
the middle term cannot establish any connection what- 
ever between the extremes. Only when one of the 
extremes is connected with the middle term can we, 


through that connection, infer its agreement with, or 
separation from, the other extrenie. Thus from the 
premises ‘No cows are carnivorous,' ‘No horses are carni- 
vorous', no conclusion can be drawn. Similarly from the 
premises ‘No Hindu is a German', ^No Moslem is a 
German,' no conclusion can be inferred. 
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The contention 
of Jevons that 
sometimes from 
two negative pre- 
mises a conclusion 
can be inferred 
does not hold 
good. 


Jevons however ;>rgiies that this rule cannot be accep- 
ted in its bare form. He gives the following example, in 
which a conclusion appears to be drawn 
from two negative premises : Whatever 
is not metallic is not capable of powerful 
magnetic influence ; carbon is not metal- 
lic ; therefore carbon is not capable of 
powerful magnetic influence. Here the 
conclusion is valid and it follows from 
tlu‘ l)remises. W<^ may give another similar example. 
From the premises, Whoever is not honest is not happy, 
Politicians are not honest, we can draw the conclusion. 
Politicians an*, not happy. But if we express these 
ai’guments symbolically, we find that they are in the form 
No not-M is P, No S is M, therefore No S is P. Here 
we have four terms instead of three. But by obverting 
the minor promise we obtain a syllogism in tiie form No 
not-M is P, All S is not-M, therefore No S is P. 
This argument is valid, and one of its premises is negative 
and the oth(ir affirmative. Thus we find that the argument 
given by Jevons docs not really start from two negative 
promises. Again from the premises, John is not over 
20 years of age, John is not under 20 years of age, we 
may draw the conclusion that John is 20 years of age. 
But this is not an example of syllogistic reasoning. The 
conclusion in this case follows from a disjunctive major 
premise, vix. that John is either over 20 years of age or 
under 20 years of age or 20 years of age, but he is neither 
over nor under 20 years of age, therefore he is 20 years 
of age. 

The fifth rule, like the previous ones, can be deduced 
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From the clictnni of Aristotle, since the dictnni provides 
tlijit tlie minor premise slionld stiit(» that 
• something belongs to a class, and tliis 

AriBt<|tle's dictum, can bo expressed only by an affirmative 
jn-oposition. It also providi's that the 
major *in‘<‘i»dHe may be either affirmative* or negative. 
Th(»r(‘ft»re by g(*ueralising the dictum we arrive at th<* rule 
that from two n(*gative premises no conclusion can lx* in- 
/birl’cd. 

This rule also, like rule III, may be illustrated by 
Eulers diagrams. 

Suppose w<‘ have given as premises two p] proposi- 
tions- No P is M, 

No S is M ; 

then th(‘ relationships between S, M and P an* n*- 
presented by the following five* diagrams : — 



(ii) 



PL'RK syllogisms 





If we now consider tlu>circJcsr(‘i.r..s,.Mtin!. S and I> 

we hnd tlmt all five Possible relutionsliips between 
aro shown, and there can therefore Ije no conclusion 
since any ,.roi)osition stating a relation betwo(>n S and P 

bvtt'/'l •’ft'’*’ five relationships expressed 

b> lliiilor’s five diagrams. 

Similarly it may be shown that no other imssible pair 
of negative premises, whether EO or 00, can yield a 
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conclusion as to the relation between S and P, whatever 
be the order in which the terms are arranged. 

VI. If one premise is negative, the conclusion must 
b(i negative, and to prove a negative conclusion, one of 
the preniis(‘s must be negative. — ^If the middle term is in 

^ 1 . . * 1 . 1 agreement with one of the extremes and 

The sixth rule 

explained. IS separated from the other, then the 

only relation which we can infer between 
th(^ extremes is one of negation. Thus if M is in disagre(*- 
ment with P while it is in agreement with S, we can 
only infer that S and P are in disagreement. Thus if the 
premises be ‘A is not equal to ‘C is equal to then 
the legitimate conclusion is that 0 is not equal to A. 
From the premises ‘No sheep are carnivorous^ ‘All my 
domestic animals arc sheep^ we can infer only a m^gative 
conclusion, vix, ‘None of my domestic animals is 
carnivorous.' In the same way, if the conclusion asserts 
that the major term and th(‘ minor term are in disagree- 
ment, that is, a relation of negation exists between them, 
then such a relation can be inferred only when in the 
premises one of the extremes is in agreement and the 
other in disagreement with the middle term. If we want 
to establish the conclusion ‘No men are iK*rfect,' we can 
do so if the premises are ‘No animals are perfect' and ‘All 
men are animals'. 

This rule also can b(^ deduced from the dictum of 
Aristotle. The dictum provides that the major premise 

Dedaetion ol the or negative. 

«ixUi rule from It also provides that if the major 
Aristotle’s die- • • i . 

turn. premise is affirmative, the conclusion 

must be affirmative, and if it is 
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iiogativ(‘, tho c'incliision must be negative. Further it 
requires tliat the minor premise must be affirmative. So 
by g(Mieralisiug the dictum we obtain the rule that if one 
oF the i)remiH(»s is negative, the conclusion must be 
negative, and if the conclusion is m^gative, one of the 
preniis(*s must b(‘ negative. 

From the above rules it naturally follows that when 
tile premises an' both affirmative, the conclusion must 
b(‘ affirmatives and to jircve an affirmative conclusion 
both the' premises must be affirmative. 
AVe have alreaily seen that from two 
n(‘gativ(' proiiositions nothing can be 
inferred, that wIumi oik' of tlie premi- 
se's is negative, the^ conclusion must be 
negative, and that when tluj conclusion 
is negative, one of the i)remises must 
be negative. So only when both tlu^ ])r(‘mis(*s arc', 
affirmative can the conclusion be affirmatives and when 
the conclusion is affirmative*, both the* premises 
must be affirmative. Aristotle^s dictum also provides 
this in substance. It requires that the* minor im'mise 
must be affirmative, and that when the major premise is 
affirmative the conclusion must be affirmative, but when 
the major iiremise is negative, the conclusion must 
be negative. This means that when both tht? premises 
are affirmative the conclusion is affirmative, and when 
one of them is negative the conclusion is negative. 
yVo may also point out that when both the premises 
are affirmative, thc?y assert that the middle term is in 
agreement with both the extremes. When the premises 
assert such agreement between the extremes and the 

17 


When both the 
premises are affirm 
mative, the con- 
clusion must be 
affirmatiTe. and 
to prove an affir- 
mative conclusion 
the premises must 
be affirmative. 
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middle term, tlie only conclnsioii we can infer is that 
th(‘ extremes are in agreciiKuit with each otln^r. 
Wlien A and B both agree with C we can only inf(»r 
that they are in agreement with each other. Thus 
when th<‘ j»rciiiises are All violets ar(‘ white, This 
flower is a violet, th(» legitimate conelusion is that this 
flower is white. If X and Y are both equal to Z, tlien X 
and Y art* equal to each othtu*. Again wli(*n tlie conclu- 
sion asserts that there is agreement between the extrenii‘s, 
th(‘ lu’einises from which it is inftTred must also assert 
that each of the extremes is in agreement with tlu* middle 
term. Thus if the conclusion is A is B, tin* premis(\s 
must b(‘ affirmative, e,g. C is B and A is ( 

The above rules are more or less independent of one 
another, but the remaining three rules follow from them 
and are of the nature of corollaries. 

« 

VII. From two particular premises nothing can be 

inferred. — If both the premises are particular, then the 
possible* combinations are I I, 0( ),](), 
explatoed!^ premises are I T, th<*n th(*y 

do not distribute any of the terms. But 
rule III requires the middle term to be distributed at least 
once in the premises. If the premises arc ()(), then 
nothing can be inferred from them, according to rule V, 
which states that from two negative premises nothing can 
be inferred. If the premises are either lO or Of, then any 
conclusion must be negative, according to rule VI, which 
states that if one of the premises is negative, the conclu- 
sion must be negative. If the conclusion is negative, 
then its predicate P, which is the major term, is distri- 
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biitod in the ^^oiiclusion. But the fourth rule requires 
tluit if a term is distributed in the conclusion, it must be 
distributed in one of the pr(miis(*s. So if we draw a eon- 
elusion from lO or OI, it is necessary to distribute the 
major term in the major imunise. Further, according to 
rule JIT, the. middle term must be distribut(»d once in the 
premises. Thus two terms must be distributed in the 
premises, n\,. tlu; major term and the middle term, to 
warrant a conclusion ; bi t TO or Of distribute* between 
them only one t(!rm. If this term is the major tcTm, then 
there is the fallacy of undistributed middl(* ; if it is the 
middle term, then the major t(*rm remains undistributed 
in the i)remises. Tims if from TO or OF any conclusion is 
inferred, therc^ is the fallacy iiith(*r of undistrilmted middle 
or of illicit process of the major term. Thus it is ])rovcd 
that From two particular premises nothiiig can be 
inferred. 

VITI. If one premise is particular, tlu^ conclusion 
must be particular. — If one of the i)remises is particular 
and the other universal, the possibh* combinations are AT, 
AO, lA, OA, El, EO, IE, OE. Of these 
pla^'ed. conclusion because 

both the premises are negative. A 1 and 
lA each distribute only one term, which according to 
rule III must be the middle term. So neither th(» major 
nor the minor term can be distributed in these combina- 
tions if the middle terra is (Ustributed. Therefore, if the 
conclusion is universal, the minor term is distributed in 
the conclusion without being distributed in the minor 
premise, involving the fallacy of illicit minor. AO, 04 
El, IE each distribute two terms. In each of these 
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combinations, one of the premises being negative the con- 
clusion must be negative ; that is, in the conclusion, P, 
the major term, must be distributed. Therefore in the 
premises two terms must be' distributed, the major 
term and the middle term. If the conclusion is universal, 
then the minor term is distributed in the conclusion, and 
must therefore be distributed in the premises. But each 
of th(‘ above combinations distributes only two terms, and 
these, as we have pointed out, should be the major and the 
middle term. Therefore in these combinations there is no 
room to distribute the minor term in the premises. 
Therefore the minor 4erm cannot be distributed in the 
conclusion ; that is, the conclusion must be particular. 
Thus if one of the premises is particular, the conclusion 
must be particular. 

IX. From a particular major and a negative minor^ 
nothing can* be inferred. — ^If the minor premise is 
negative the major must be affirmative, 
Rule IX explained. to rule V. Now if the major 

premise is particular as well, the major term is not 
distributed there. But since one of the premises is 
negative, the conclusion must be negative, necessitating 
the distribution of the major term in the conclusion, where 
it is the predicate of a negative proposition. Thus if a 
conclusion is drawn from a particular major premise and 
a negative minor premise, there is the fallacy of illicit 
major. Thus if the major premise is particular and the 
minor negative, there cannot be any conclusion. 

Px As we have already pointed out, rules TIT, VIII and 
IX are mere corollaries from the other six rules. Rules I 
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and II arc purely descriptive, that is, tiiey state Ivhat 
the elements of a syllogism arc, and arc not rules for 
proving the validity of a syllogistic reasoning. So the 
main rules are four in number, two rules for distribu- 
tion — rules III and IV, which state that the middle 
term must be distributed once at h'ast in the promises, and 
that no term should be distributed in 
and^vi*may*bJ’p^ conclusion which was not distribu- 

garded as funda- ted in the premises ; and two rules of 
mental. 

quality — rules V and VI, whicli provide 
tliat from two negative premises nothing can be inferred, 
that if a premise is negative the conclusion must be 
negative, and that a negative conclusion necessitates a 
negative premise. We may also remark that rules IV 
and V may be shown to be involved in rule III, and rule 
VI in rule V ; but wc need not enter into intricacies to 
show how the four main rules imply one anotlu*r. 

Wolton states that each of the two following pairs of 
rules may be regarded as fundamental, viK . — 

(1) [a) The middle term must be distributed in one, 
at least, of the pi’cmiscs ; 

{b) To prove a negative conclusion requires a 

negative premise. 

(2) {a) No term may be distributed in the conclusion 
which is not distributed in a premise ; 

(/>) To prove a negative conclusion requires a 

negative premise. 

According to Bain, when a conclusion is inferred from 
two singular propositions the argument is not syllogistic. 
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In such a case wc have a compound proposition. Thus 
such an argument as ‘Plato is the author 

on ^the^ view**^or RepuhHc, Plato is an Athenian, 

Bain and Jevons therefore an Athenian is the author of the 

is not really an argument but 
a compound proi)osition, ri\, ‘Plato, who 
is the author of the Itepuhlic^ is an Athenian\ But if this 
is allowed, then such an argument as All men are mortal, 
All men are rational, therefore Some rational beings are 
mortal, ina.> also be regarded as a compound pro|)osition, / /r. 
Men, who are mortal, are rational. Jevons holds that in the 
conclusion of a syllogism all the terms ought to be sta.ted. 
1^’lius from the premise's Potassium floats on water. Potas- 
sium is a metal, he draws the conclusion. Potassium metal 
is potassium floating on water. But this view (*annot be 
aece[)ted. The conclusion of a syllogistic reasoning must 
be a new proposition. Though it follows from the 
premises, it is not a mere summary of them, ^^lrther, in 
every reasoning there must be some movement of thought, 
but this is not apparent in the interpretation of syllogism 
given by Jevons. Further, the middle term should occur 
only in the pi’cmises, and not in the conclusion, in a 
syllogistic reasoning. But Jevons^s interpretation docs 
not satisfy this condition. His view that syllogistic 
reasoning is nothing but substitution cannot, therefore, 
be conceded. 

We have seen that traditional logic holds that hypothe- 
tical propositions admit of fourfold division into A, E, I 
and O, and these distinctions are clearly evident when 
hypothetical propositions arc expressed in the conditional 
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^i)r denotative form. I f this is allowed, 

Syllogistic pules rules of syllogism {riven above 

apply to pure hy- . , , , 

pothetical and apiily not only to categorical but also to 

syllogisms.'*”^**^^ hypothetical syllogisms. Similarly, 

ill the denotative form disjunctive 
projiositions admit of the traditional biurfold division, 
as weliav(‘ previously shown ; but since, properly speaking, 
disjunctive propositions cannot be negative, rules V and 
Vr, which apply to syllogisms with negative propositions, 
do not aiiply to pure disjunctive syllogisms, but the 
nanaiuing nil(‘s are applicable. A disjunctive proposition 
distributes its middle term only when one of tin* alterna- 
tives is a negative* tcTiii. Wc shall show lat(*r how the 


rules of syllogism given above* apply to pun* hypothetical 
and pure disjunctive syllogisms. 


Figures and Moods 

Syllogisms are distinguished in figure according to 
the position of the middle term. “By tlie ligure of a 
syllogisni,^^ says Keynes, “is m(*aiit the 

Figure defined p(,sitioii of the terms in the premises.” 
and Its forms - . , , i . • 

stated. lumr Hgures are r(*cognised by logicians. 

Aristotle however did not I'ecognise the 

fourth figure, which was first recognised by Galen, the 

famous physician, and is therefore* naim*d the* Galeiiiaii 

figure. In the first figure the middle term is the sublect 

in the major premise and predicate in the minor. The 

form e)f this figure is therefore M — P, S — M, S — P. In 

the second figure the* middle term is the predicate in 

both the premises, and its form is 1^ — M, S — M, S — P. 

In the third figure the middle term is the subject in both 



264 


THE GROUNDWORK OF I.OOIC 


the premises^ and its form is M — P, M — S, S — P. Tho 
; fourth figure is the reverse of the first figure ; in it the 
middle term is the predicate of the major premise and 
subject ill the minor. The form of this figure is P — M, 
M— S, S— P. 

“By the mood of a syllogism is meant the quantity and 
quality of the premises and conclusion’^ (Keynes). 

According to Joseph, “Syllogisms are 
number ol^possi’ distinguished in mood according to the 
ble moods. quantity and quality ot‘ the propositions 

composing them.” In each figure 1() 
combinations of premises are possible according to 
quality and quantity, m. A A, AE, AI, AO, EA, EE, El, 
EO, lA, IE, II, 10, OA, OE, 01, OO, and each of these 
yields four possible moods. Thus from AA we may have 
the hioods AAA, AAE, AAI, A AO; similarly from AE we 
may have four possible moods, and feo on. Thus in each 
figure 64 moods are possible. Therefore in the four 
figures together the number of possible moods is 64 x 4 = 
256. But we shall find that of these only 24 moods arci 
valid, and others will be found wanting when tested. A 
mood which is valid in one figure may be invalid in 
another figure. Thus AAA (All M is P, All S is M, .*. All 
S is P) is a valid mood in the first figure. But AAA in 
the second figure (All P is M, All 8 is M, All S is P) is 
not a valid mood, since it involves the fallacy of undistri- 
buted middle. 

Every figure has its special rules, speciid rules^ 
I of the first figure -are : (1) the minor premisQ must be 
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Bttirmative ; (2) jbhe major premise 
must bo universal. Wo rcmenibor that 
tho form of the first figure is 11 — P, 
S — M, S — P. Now if the minor premise 
is not affirmative, that is, if it is 
negative, then the major premise must 
1)0 affirmative (rule V), in which case the major ternu us 
the predicate of an affirmative proposition, will not be 
distributed in the major premise. But again, if the minor 
[U'emise is negative, the conclusion must be negative 
(rule VI), and in it the major term, which is its predicate, 
must thercrore bo distvibntc'd. Thus if the minor ]>remise 
is negative, there is the fallacy of illicit process of th(' 
major term. Therefore the minor prennise must be 
affirmative. If the minor premise is affirmative, then the 
middle term, which is the predicate ()f the minor premis(s 
is not distributed there. It must therefore (by fuh^ 111) 
be distributed in the major premise, of which it is the 
subject. And to distribute its subj(*ct the major pnMnise 
must be universal. 

We may point out that these special rules of the first 
figure can be deduced from the dictum of Aristotle, which 
is the basis of the first figure. It provides that whatever 
is predicated of a class distribiijtiycly, whether affirmatively 
or negatively, may be predicated in like manner- of 
anything belonging to tliat class. Thus according to the 
dictum the major i)remisc must make a predication about 
a class, and therefore it must be universal. The minor 
premise states that something belongs to that class, and 
therefore must be affirmative. 

Let us now determine the valid moods of the first 


The special 
rules of the first 
figure stated and 
proved. They 
follow from the 
dictum of Arls< 
totle. 
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figure >vith tlic hc‘l[) of the gonoral rulos and the special 

riih^s of th(‘ figure. AVe have seen that 

The valid moods according to quantity and quality 
of the first figure , ^ i . 

determined. sixt(M‘n combinations of the premises 

are possible, ri.\. AA, AE, AI, AO, EA, 
EE, El, 1:0, lA, IE, IT, 10, OA, OE, OI, OO. Of these 
]‘]E, EO, OE, OO yield uo conclusion, according to th(‘ 
g(‘nrral rnh* V ; II, lO, Ol yield no conclusion, according 
to tlu* general rule VII ; and IE • yields no eouclusiou, 
according to th(‘ general rule IX. Of the nMuaining 
combinations, AE, AO, lA, OA arc not allowed by tlu' 
spc'cial rules of the first figure. Thus AA, AI, EA, El 
alom^ can yi(‘ld conclusions in the first figure. From AA 
we may draw two conclusions, 7;//.. A and 1 . Thus from 
All M is P, All S is M we may draw the conclusions All 
S is P and Soim^ is P. From AI we can draw the 
conclusion I. Thus from All M is P, Some S is ]S[ we 
obtain the conclusion Sonu* S is P. From E/v we may 
have E and () as the conclusions. The prendses No il is P, 
All S is M may yield tlu‘ eonclusioits No S is P and Some 
S is not P. El yields the conclusion O. From the 
pi’cmises No M "is P, Some S is M we may draw the 
conclusion Some S is not P. Thus the valid moods 
of the first figure arc AAA, A AT, All, EAE, EAO and 
EIO. Of these, AAI and EAO are called the weakened 
syllogisms of the first figure, because in those cases the 
premises allow A and E as conclusions respectively. 
Those weakened moods are also called subaltern moods, 
sinc(‘ the conclusions in these cases are subalterns of A 
and E, which are valid conclusions. So only four moods 
being fundamental and independent in this figure, some 
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loijjieiMns recogniso* only th('so four instoail of six ; ri\, 
AAA, EAE, AIT, EFO. Those are tochiiically known as 
Barbara, Colaront, Parii and Forio rospootivoly. In ('aeh 
of tlios(^ ninomonio words tlu* vow’f'ls roprosc'nt the 
propositions of tlio syllogism. Wo may now illnstrato 
fh(‘ lour main moods <»f tho first tiguro by eoncrott* 
oxamplos : — 

1. AAA (Barbara] — All 1 ons aro tawny, This animal 
is a lion, thoroforo This animal is tawny. 

2. EAT] (( Vdaroid ) — Xorosos ar(‘ All tin* f!ow(*rs 

on my table ai’e ros(‘s, tluTofon* Xono of fli(‘ (lowers f»n 
my tal)l(‘ is green. 

o. All (l)nrii) — All sheep ai'o luTbivorons, Some 
animals an* slice]), tluTeforo Some animalsaro li(*rbivorous. 

4. ETO( Forio) — X’o negroes tiro white, Sonu* Afrieans 
are negroes, tluT<‘fore Rome Africans tire not white. 

W{» may now proceed to discover the* valid moods of 
thf* second figure. AVe must hrst state* the* special rules 

of the second figure. Tliesc; tire : (1) one 
o! Be^^^nd ; (2) the majori 

figure stated and premise must be universal. Tn tho 
proved. * 

second figure, (whose form is P — M, 

S — AI, R — P), the middle term is the predicate in both the 

liremises, and so, if neither of them is negative, the 

middle term will remain undistributed, wliich is contrary- 

to the general rule TIT. Therefore one of the premises 

must be negative in the second figure. X’ow if one of the 

premises is negative, then the conclusion will be negative 

according to tlic general rule VI, and therefore tho major 
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term must be distributed iu the conclusion. Therefore it 
must also be distributed in the major premise (general 
rule IV). Now the major term is the subject of the major 
l)romis(; in the second figure, and can therefore be 
distributt'd only if the premise is universal. 

Whieli are the ^^alid moods of the second figure ? 
Wo have already found, while discussing the valid moods 
of the first figure, that of the sixteen 
of t^^TalM^ooda Possible combinations of premises, 
of this figure. eight may bo rejected at once as in- 
capable of yielding any conclusion, 
according to the general rules. The remaining eight are 
AA, AE, AT, AO, EA, El, lA, OA. Applying the special 
rules of the second figure to these eight combinations, 
wo find that only four of them can yield valid conclusions 
in this figure, vh. AE, AO, EA, El. From AE — All P is 
M, No S is M, we may have two conclusions, E and O, 
vi\. No S is P and Some S is not P. Similarly from the 
combination EA — No P is M, All S is M, we may have 
two conclusions, E and O, vLx. No S is P and Some S 
is not P. From the combination El — No P is M, Some 
S is M we may draw the conclusion Some S is not P. 
Similarly the combination AO — All P is M, Some S is not 
M, yields the conclusion Some S is not P. Thus the valid 
m^ods of the second figure are six in number, vix^ 
AEE, AEO, EAE, EAO, EIO and AOO. In this figure, 
as in the first, there are two weakened syllogisms, m .AEO 
and EAO, because in each case the premises warrant an E 
proposition as the conclusion, and also because the truth 
of <S^'ollows from the truth of E, O being the subaltern 
of Ej These two weakened syllogisms of this figure are 



PITKK SYLLOGISMS 


269 


also called subaltern moods. The following mnemonics 
stand for the four fundamental valid moods of this 
tiguro : — Cesare, Camestres, Festino, Baroco. The vowels 
of these words again stand for the propositions of th<‘ 
syllogism. 

Just as the s])ecial ruh's of the first figure may l)e 
deduced from the dictum of Aristotle, the special rules of 
the second figure are supi)os('d to rest 

The special upon the ‘Jictum de diverse*, which 
rulesofthe 

second figure can may be rendered in English as — If a 
the ^^dictiim **^^de cc'rtain attribute can be jiredicated 
diverse. (affirmatively or negatively) of c'very 

mombor of a class, any subject, of which 
it cannot b(i so predicated, docs not belong to tlie class’^ 
(Maiisel). This dictum sjiys that an attribute is predicated 
of a class, tliereforo it provides that one of the i)r(‘miso.s 
must be universal. It also says that then* is to be a 
subject of which tliis attribute cannot be iiredicated. Tin* 
dictum therefore requires that one of the pr(*mises is to 
be- negative. 

AVe may now illustrate the main valid moods of this 
figure by concrete examples : — 

1. EAE (Cesare) — No featherless animals are birds, 
All swans are birds, therefore No swans an* ff^atluirlcss 
animals. 

2. AEE (Camestres) — All doves an*- meek, No crows 
are meek, No crows are doves. 

3. EIO (Festino) — ^No scarlet flowers are sweet-scen- 
ted, Some flowws are sweet-scented, Some flowers 
arc not scarlet flowers. 
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4. AOO (Bnroco)— All warlike mm are spirited, 
Some Indians aiv; not spirited, Some Indians are 
not warlike imai. 

AVe may now Htat(* the special rules of the third^figure. 
We mast rein(‘mb(‘r that the form of tliis figure is M — P, 
^ P- The special rules of this 
rules of the third ^nro are: (IL.Iihe minor premise 
proveV*”****' be affirmative ; (2) tlie conclu- 

sion must be particular. If the minor 
premise is negative, the major premise must be allirmative 
(ruleY), in which case the major term, which is the 
predicate in the major premise in this figiin', cannot be 
distributed in the major i)remise. But if tlie minor 
premise is negative, th(i conclusion must be negative 
(rule VI), and the major term, as its predicate*, must be* 
distribute^d there. But according to rule IV, no te'rm 
can be distributed in the conclusion without being 
distributed in the i)remises. Therefore the minor premise* 
cannot be negative in this hgiire, that is, it must be aflir- 
inative'. Further, if the minor premise is attirmativo, 
the minor tenan is not distributed in the minor premise, 
of which ill this figure it is the predicate. It cannot 
therefore be distributed in the conclusion (rule IV). 
Therefore the conclusion must be particular. 

Let us now see which of the eight combinations of 
l>remises, A A, AP], AI, AO, EA, P]I, lA, OA, can yield 
valid conclusions in the third figure. In this figure, AP] 
and AO cannot yield any conclusion, 
ol the third Ugure! because in each case the minor premise 
is negative. AA— All M is P, All M is 



PL'JRE SYLI^OGISMS 


271 


S, yields the conclusion Some S is P. Al— AllM is P, 
Some M is S, also yields the e.oncliision Sonic' S is P. 
From EA — No M is P, All M is S, we may draw the eon- 
clnsioii Some S is not P. El —No Sf is P, Some M is S, 
yields the conclusion Some S is not P. lA — Some M is l^ 
All M is S, yields the conclusion SoiU(‘ S is P. (lA — Some, 
i\I is not P, All M is S, yields the conclusion Soim^ S is P. 
The valid moods of the third figure an* therefore* AAl, 
All, EAO, EIO, lAl .‘iiid t)AO. Th(*re is no weakc'iied 
syllogism or subaltern mood in this figure*, sinei* it allows 
only particular conclusions. Tlu* mnemonics tljat reiirc- 
semt tlu* valid moods of this figure an* — Darapti, Disamis, 
Datisi, Felai)ton, liocardo, Ferison. Here also the* vowids 
of each of the mnemonics represent tlie propositions of 
the syllogism. 


The sylloglsmB 
of the third figure 
are said to be 
based on the dic- 
tum de exeihplo. 


The special rules of the third figure are supposed to be 
based upon tiie dictum de ei^emplo, which is rend(*rcd 
into English as — “If anytliing whicli is 
stated to belong to a certain class is 
aflBrmod to iiossess, or to be devoid of, 
certain attribute's, th(*n those attributes 
may be predicated in like* manner of 
some members of that class” (Welton). Tliis dictum 
rcquin*s that the minor iiremise should state that some- 
thing belongs to a class, and therefore it must be affirma- 
tive ; and also that the conclusion should state that some 
attributes arc to be predicated of some iiuiinbcrs of that 
class, which necessitates the conclusion’s being parti- 
cular. 
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L(^t US now illiistnit(j tlie valid moods of this figure by 
concrete examples : — 

1. AAl (Darapti) — Socrates is a Greek, Socrates is 
wise, /. Some wise men arc Greeks. 

2. I AT (Disamis) — Some men are honest, All men are 
mortal, Home mortals are honest. 

3. All (Datisi) — All birds arc winged. Some birds are 
musical, .'. Some musical beings arc birds. 

-1-. EAO (Felapton) — No negroes are wiiite, All 
iK'grocs are uncivilised, .’. Some uncivilised men are not 
white. 

5. OAO (Bocardo) — Some flowers arci not red, All 
flowers arc short-lived, Some short-lived objects are 
not red. 

b. ElO (Eorison) — No men are i)erfect. Some men are 
virtuous, Some virtuous beings are not perfect. 


AVe may now determine the valid moods of the fourth 


The special 
rules of the fourth 


figure. AA^c must remember tliat the 
form of the fourth figure is P — M, AT — S, 


figure stated and 
explained. 


S — P. The special rules of the fourth 
figure are ; (l) if the major is affirm- 


ative the minor must be universal ; (2) if either premise 
is negative, the inajor must be universal; (3) if the 
minor is affirmative, the conclusion must be particular. 

If the major premise is allirmativo, then the middle term, 
w^hich is the predicate of the major premise, will remain 
undistributed in that premise. It must therefore be 
distributed in the minor premise (general rule III), and 
as it is the subject of that premise it can be distributed 
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there only if the^ninor premise is universal. Thus the 
lirst of the above rules is proved. Again, if one of the 
l)remises be iKigative, then the* conclusion will be negative 
(general rule VI), and the major term will ther(‘.fore be 
distributed in the conclusion. It must therefore be 
distributed in the major premise. Now, in the fourth 
figure the major term is the subject of the major premise, 
and can bo distributed in that premise only if it is 
uiuv<Tsal. Th<‘refore if om* of the premises is negative, the 
major premise must be. universal. Thus the second special 
rnl(‘ is proved. Again, if the minor premise be affirma- 
tive*, the minor t(*rm, which is the i)r(‘dicate of that 
premise in the fourth figure, is not distributed in the 
premise. Thoniforci it cannot be distributed in the* 
eonelusion (g(‘iieral rule IV). Hence the conclusion must 
be particular, otherwise the minor term, which is th(! 
subject of the conclusion, will be distributed th(*re though 
it is not distributed in the minor premise. Thus the third 
sp(‘cial rule is proved. 

L(*t us now see which of the eight combinations of 
premises, AA, AE, AI, AO, EA, El, 
the^fourthligure^* 1 A, O A, yield valid conclusions in the 
fourth figure. In the fourth figure, Al, 
AO and OA cannot yield valid conclusions, according to 
the special rules of this figure, AI and AO arc not 
allowed by the first special rule. OA is not allowed by 
the second special rule. From A A — All P is M, All M 
8, we may have the conclusion Some 8 is P. Prom AE — 
All P is M, No M is 8, we may have two conclusions, vix.. 
No 8 is P and Some 8 is not P. From lA— Some P is M, 


18 
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All M is S we may draw the conclusion Some S is P. 
From EA — No P is M, All M is 8, we caii draw tln^ 
conclusion Some S is not P. El — No P is M, Some 
M is S, yi(‘lds the conclusion Some 8 is not P. Thus 
the valid moods of the fourth figure are AAJ, AEE, AEO, 
lAI, EA(),and ETO. Of these moods AEO is a weakened 
syllojrism, because the, premises allow an E proposition as 
th(* eoncliision, and the truth of O, which is the subal- 
tern of E, follows from the truth of E. This mood is 
also called the subaltern mood of the fourth figur(‘. If 
we leave out the subaltern mood, the otlier valid moods 
are represented by the mnemonics Bramantip, Camem^s, 
Dimaris, Fesapo, Fresison. The vowels of (^ach of tlujse 
mnemonics represent the propositions of tli(‘ syllogisms, as 
in the other figures. 

The special rules of this figure are supposed to follow 

from LamberPs ‘dictum de reciproco^ 

rules^^ which is rendered in ICnglisli as 

figure we sup- “Whatever has a predicate* attirm(*d, or 

posed to follow 1, 1 . 1 p . 

from Lambert’s universally denied, ot it, may itself 

predicated, particularly and with 
lik(* quality, of anything whicli is 
affirmed of that predicate* ; and whatever has a pr(*dicate 
universally affirmed of it may itself be universally denied 
of anything which is universally denied of that predi- 
cate.” The following are concrete examples of the main 
valid moods of this figure : — 

1. AAI (Briunantip) — All i)hilosophers ar(* men. All 
men arc mortal, /. Some mortals are philosophers. 

2. AEE (Cameiies) — All roses are sweet-scented, No 
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swoot-sct*ntcd tluAgs jiro iinpU^asiint, /. No unpleasant 
things are roses. 

3. lAT (Dimaris) — Some men arc virtuous, All that are 
viituous are happy, f^ome happy beings are men. 

1. KAO ( Fosapo) — No i)oliticiaus an* honest, All 
lioncst men are trusted, Some tliat are trust(‘d are not 
politicians. 

f). KIO (Freaison) —No sheep are e.arnivorous, Souk- 
that are carnivorous are f(‘rocious, .‘. Some that an* fero- 
cious are not sheep. 


Our examination thus sliows that six moods are valid 


Summary of 
the valid moods of 
all the figures. 


in each figure. In the first figure the valid 
moods are AAA, AAI, EAE, KAO, All, 
KIO. The valid moods of the second 


figure are EAE. EAO, AEE, AEO, KIO, AOO. Those of 
the third figure are AAI, lAI, AIL EAO, OAO, EIO. 
Those of the fourth figure arc A AT, AEE, AEO, 1 AI, EAO 
and ElO. The above list shows that A can be proved 
only in one mood and in one- figure, vi:,, in AAA in tlu^ 
first figure. E can be proved in four moods, and in every 
figure except the third. The moods that prove E 
arc— EAE (tig. I), EAi:, AEE (fig. 2), AEE (lig. 4). I 
can be proved in seven moods, and in every figure except 
the second. The moods that prove I are ATT and AAI 
in fig. 1, AAI, lAI and All in fig. 3, AAI and lAI in fig. 
4. O can be proved in twelve moods, and in every figure. 
The moods that prove O are EAO and EIO in fig, 1 ; 
EAO, AEO, EIO and AOO in fig. 2 ; EAO, OAO and 
EIO in fig. 3 ; AEO, EAO and EIO in fig. 4. We have 
also seen that of the 24 valid moods, five are subaltern 
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moods, t’LL, AAI, EAO in fig. 1 ; EAO, AEO in fig. 2 ; 
;ind AEO ill fig. 4. Many logicians do not mention these 
moods when they draw up a list of valid moods of all the 
figures. If we ignore these weakened syllogisms or 
subaltern moods, the fundamental valid moods in all 
the figures are 19 in number. These arc all mentioned in 
the following mnemonic lines : 

Ikirlxmij Celarenf, Dnrii, iTsr/oque i^prioris:^ 

('esare, Cnmestre.^ FesiinOy pecundao » j. 

Tertia^ Daraptiy Disamisy Dafisiy FelnptoUy i « 'a ^ J 
BocardOy P'femoA/ ^habct' : quarta insuper addit' 
Bramantipy Cameneny Dimarisy FesapOy Fresimi. 

‘([f.in a syllogism the same conclusion can still be 
obtained although for one of the premises we substitute 
its subaltern, the syllogism is said to 

weaken^^^sylk!? strengthened syllogism'^(Keyn(^s). 

gism explained. In a .strengthened .syllogism one of the 
premises is unnecessarily stnmgthened^ 
that is, it can be rci)]aced by its subaltern without affect- 
ing the conclusion. Thus Darapti— All M is P, All M is 
S, Some 8 is P, is a strengthened syllogism, because 
the same conclusion can be obtained even if one of the 
promises is replaced by its subaltern. In three moods^ 
AAI in fig. 3, and EAO in figs. 3 and 4, the middle 
term is twice distributed, which is not demanded by any 

n^rioris-'of the firstb’ (figure) ; secundae=s‘of the second’ (figure) ; 
tertia...hai)et»'the third (figure) includes’' (the moods mentioned in 
between the two words) ; 'quarta insnp3r addit’»‘the fourth (figure) 
adds over and above’. 



PURE SYLLOGISMS 


277 


of the rules of tlu^* syllogism. Similarly Bramantip — All 
P is M, All M is S, Some S is — is a strengthened 
syllogism. In this case the major term is undistributed 
in the conclusion, while it is distributed in the major 
premise ; and hence for tlie major premise we may 
substitute its subaltern, which is an 1 proposition, and 
still obtain the same conclusion. Every syllogism witli 
universal premises and a particular conclusion is streng- 
thened, with the single cxcei)tion of AKO in the fourth 
figure. Tlicreforc all the weakened syllogisms except 
AEO are at the same tim<^ strengthened ones, and in 
cacli of tliesc cases a particular conclusion follows from 
two universal premises. Thus we have a list of eight 
strengthened syllogisms, AAl and EAO in fig. 1 ; 

EAO , AEO in fig. 2 ; AAl, EAO in fig. 3 ; AAI 
and EAO in fig. 4. We know that four of these are 
.subaltern moods or weakened syllogisms, /Li. AAl, 
EAO in fig, 1 ; EAO , AEO in fig. 2. In addition to 
these four, there is another weakened syllogism, ha, 
AEO in the fourth figure. Since in each of the subal- 
tern moods we can instead of a particular conclusion 
put its subaltern universal as the conclusion, these moods 
are supposed to be worthless and misleading. But if 
wo are to mention the possible valid moods of all the 
figures, we should not omit subaltern moods, and should 
name all the 24 possible valid moods. We have already 
pointed out that if we omit the weakened syllogisms of 
all the figures, we are left with nineteen valid moods in 
all. If we omit all the strengthened and weakened 
syllogisms of all the figures, we are left with only fifteen 

valid moods. 
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^ristotle, as we have already remarked, regarded the 
firstjjgure as th(‘ perfect figure. It is iind(uiial)le that 
the first figure is the most natural, and 

the raMt^atuST important of all thp 

figures. ' Jn it, the subject of the con- 
clusion is also the subject of the minor pnmiise, and the 
predicate of the conclusion is the jiredicate of the major 
l)rcinis('. Thus the meaning of S and P, the minor and 
the major terms, is the same in the premises and in the 
, conclusion. If S is read in dcmotation in the minor 
, liremise, it may be read in denotation in the conclusion ; 
and if P is n^ad in connotation in the major premise, 
it can be read in connotation in the conclusion. I JPurllnT, 
it is natural that the predicate of a proposition sliould 
liave greater extension than the subject. Tin* ‘lu'avieP 
term, says Bosanqnet, is naturally the predicate of a 
proposition. ‘All men are mortaP is a more natural 
j proposition than ‘Some mortals arc men.^ In the first 
! figure this condition is fulfilled, smd the predicate in (‘ach 
of ‘the iiropositions of a syllogism in this figure has 
usually greater extension than the subject.y^iirther- 
more.^ in this figure alone Jhc major premise states the 
principle and the minor premise gives an instance* of it. 

I This is the only figure which can prove A, E, I, O, that 
I is, all kinds of propositions^|5Bcsides,.from the scientific 
, point of view an A proposition is the most important, 
since by means of it we can state a law, and the first 
figure is the only figure >vhich can prove an A pro- 
position.) 

Though the first figure is the most important, some 
arguments naturally fall in other figures. The second 
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^ ‘figure proves only negative conclusions, 
each ol the four called the exclusive' figure, 

logjam **** While the first figure is useful for 
discovery and proof, the second is use'- 
ful for the purposes of disproof, because it proves nega- 
tives. By means of it we may go on excluding 
various suppositions as to the nature' e>f the object under 
inve'stigation, whose real character we' wislj to ascertain. 
Such an argument as, Suedi and such orders liave' such and 
such propc'rtios, plant has not those i>roperties. 

It doe'S iie>t bele)ng to that orde'i*; falls naturally in the? 
second figure'. The third figure proves only particulars* 
By means of it we (?an disprove universal propositions. 
By proving O we can disprove A, and by ])roving I we 
can disprove K. It is a natural figure wlu'u the subject 
of the i>r(*niises is a singular te'rm, cjj. Socrate's is a 
Oree'k, Socrates is a philosoidier, .*. Some])hilosophers arc 
Greeks. Tlie fourth figure is supi)ose'd to be' unnatural, 
but arguments can be^ prove'd in this figure as in any 
e)tlie'r figure. The fourth figure is said to be useful for 
discovery or exclusion of the different species of a genus. 
Lambert sums iij) the utility of the different figures in the 
following words : — “The first figure* is suited to the dis- 
covery or proof of the properties of a thing ; the' second 
to the discove'ry or proof of the elistin(*,tious between 
things ; the third to the discovery or pre>of e)f instances 
and exceptions ; the fourth to the disce)ve*ry or exclusion 
of the dififiprent species of a genus.” 

The fourth figure was not recogniscid by Aristotle, on 
the ground that it was unnatural. We have already 
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„ ^ ^ ^ rcMiiarked that this figure can prove its 

Should the , 

fourth figure be conclusions as faultlessly as any other 
dlsUnl^M^re ? * figure. How<‘Vor it is very seldom that 
argil incuts fall naturally in this figure. 
This figuH' is the reverse of the first figun*. If we trans- 
pose the premises of the first figure, we get the form of the 
fourth figure as determined by the iiosition of the 
middle term in relation to the extremes. Tlu' form of tlie 
liremises of the first figure is M — P, S — M ; transposing 
these, we get S — M, M — P, which is of tlu* same form as 
the fourth figure. If this is so, then if from a mood of tlu' 
first figure we draw P — S as the conclusion inst(»ad of 
8 — P, by transposing its premises, then we liave a mood in 
the fourth figure. Aristotle held that some' moods in th(» 
first figure allow us to draw P — 8 as the' conclusion. If 
we do so, the conclusion is indirect, and such a mood he 
calls an indirect mood, hot us now S(*e what moods may 
yield an indirect conclusion in the first figure. 


From All men are mortal, All philosophers are men, we 
may legitimately draw the indirect conclusion, Some 
mortals are philosophers. If we do so, the mood becomes 
Bramantip in the fourth figure. Similarly, from No men 
are perfect. All philosophers are men, we may draw the 
indirect conclusion. No perfect beings are philosophers. 
Here we have the mood Camcnes in the fourth figure. 
Again, from the premises All roses are sweet-scented, 
Some flowers are roses, we may draw the indirect conclu- 
sion, Some sweet-scented things are flowers. In this case 
we have the mood Dimaris in the fourth figure. Prom the 
premises All virtuous men are trusted, No politicians are 
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virtuous, wo mayMvaw the indirect conclusion, Some that 
arc trusted are not politicians. In this case we have the 
mood Fesapo in the fourth figure. Lastly, from the 
])remises Some flowers are white. No oranges are flowiTs, 
wo may draw the indirect conclusion, Some white things 
are not oranges. This is the mood Fresison in the fourth 
figure. Tlius by drawing indirect conclusions from valid 
and invalid moods of tlic first figure, Aristotle provided a 11 
the moods of the fourth figure, r/r. liraniantip, Camoiies, 
Dimaris, Fesapo, Fresison. But if we ri'cognise indirect 
moods of th(» first figure, then* is no harm in recognising a 
fourth figun* which can directly yield the sanu* eon- 
elusions. 

Johnson points out that the fourth figiin^ cannot be 
proved to b(‘ unnatural. Some arguments do api)ear in 
this figure, tie i)oints out that the worthlessness of the 
fourth figure is ordinarily luwcd by the argum(‘nt — ^“Any 
argument worthy of logical recognition must be such as 
would occur in ordinary discourse. Now it will be found 
that no argument occurring in ordinary discourse is in 
tlu* fourth figure. Hence, no argument in the fourth figure* 
is worthy of logical recognition^^ But this very argiinu*nt, 
he points out, is in the fourth figiin*. So it cannot b(' 
established that the fourth figure is useless. The following 
example given by Keynes falls naturally in the fourth 
figure ; None of the Apostles were Greeks, Some Greeks arc 
worthy of all honour, Some worthy of all honour are not 
Apostles. If it be said that the fourth figure is nothing 
but the first with a converted conclusion, the remark do(*s 
not apply to Fesapo and Fresison, for there is no valid 
mood of the first figure the conversion of whose conelu- 
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sion can provide^ the conclusions required by them. 
Besides, if we define figure as the form of the syllogism as 
determined by the position of the middle term, then the 
phic(» of the fourth figure cannot be denied. 


Pure Hypothetical and Disjunctive Syllogisms 

Having ascertained the nature of pun* categorical 
syllogisms, we may now discuss briefly pure hypothetical 
and disjunctive syllogisms. The sanu* i)rinciples which 
apply to jiure categorical syllogisms, apply to these 
syllogisms as well, and no principh's are involved. 
A distinction is f>ft(‘n drawn between hypothetical and 
conditional i)roi)ositions. The form of a hypothetical 
proposition is If P then Q, while that of a conditional 
pro|)osition is 1 f 8 is M, it is P. In a conditional pro- 
position then* is a common element between tlie antece- 
dent and tlu‘ consequent, while there is no such common 
element b(*tween them in a hypothetical proposition. 
But since tlu* same principles arc involved in both hypo- 
thetical and conditional syllogisms, we need not treat 
of them separately. The hypothetical proposition is 
abstract in form, while the conditional proposition may 
be concrete. Further we have previously remarked that 
the traditional fourfold distinction of propositions 
applies clearly to hypothetical propositions in their con- 
ditional or denotative form, which is concrete. 

Ignoring the distinction between hypothetical and 
conditional propositions, we may define a pure hypo- 
thetical syllogism as a reasoning consisting of two hypo- 
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"ihetical premises and a hypothetical 

loSumr'eStafn' CO“«l“siO“- may now illustrate 

ed and illustrated, somo valid moods by moans of hypo- 
thotical syllogisms. Barbara — If any 
S is M, always that S is P, If any S is Q, always that S 
is M, thoroforo If any S is Q, ahvays that 8 is P. The 
following is a concrete example : If any person is cruel, 
always lu* is liated ; If any i>erson recklessly wounds tin* 
fe(‘lings of another, always he is cruel ; thertd'ore If any 
|)erson n'cklessly wounds the feelings of another, alw^ays 
he is liated. Ot'san* — If any S is iM, luwer that S is P, 
If any S is (i, tlieu always that S is P, therefore If any 
S is Q, never that S is M. If any man is foolish, he is 
never respected ; If any man is selfless, h(‘ is always 
respected ; therefore* If any man is selfless he is never 
foolish. Boeardo — If an S is M, tlieti sometim(‘s not 
that S is P, If any S is M, then always that 8 is C^, there- 
fore* If an S is Q, th(‘n sometimes not that 8 is P. If a 
state is weak, sometimes it is not fc*ared ; If any state is 
weak, always it fails to pre^serve its ind(;pcneleiice ; th(*ro- 
fore If a state fails to preserve its iiidcpeuidencc, some- 
times it is not fear(‘d. Bramantip — If any 8 is M, always 
it is P, If any 8 is P, always it is Q, th(»r(?fore» If an 8 is 
0,, sometimes it is M. If any currency is inflat(*d, always 
it uses ipconvortible paper money ; If any curremey uses 
inconvertible paper money, always it loses respect in the 
foreign market; therefore If a currency loses respect iuthe 
foreign market, it is sometimes inflated. We need not 
multiply more examples of hypothetical syllogisms ; the 
above arc sufficient to exhibit their nature. 

We know that the force of any syllogistic argument 



284 - 


THE OltOUNDWOBTv OF LOGIC 


dopcnds upon the necoHsity with whicli the conclusion 
follows from the i)remises. This necessity can be ex- 
l)resHed by botli hypothetical and categorical syllogisms. 
So conditional proi)ositions can be reduced to categorical 
ones. Thus the argument, If any man is cruel, he is 
always hated ; If any man is cruel, lie is always selfish ; 
therefore If a man is selfish he is sometimes cruel, can be 
reduced to the categorical syllogism, A cruel man is hated, 
A cruel man is selfish, therefore A selfish man is liatcd. 
W e must remember that Barbara is the only form of the 
hypothetical syllogism which is of much importance, 
since hypothetical propositions are by nature universal 
and abstract. 

Logicians have not generally considered the possibi- 
lity of disjunctive syllogisms, but in som<' cases such 

syllogisms are undoubtedly possible. 

The possibility J. i i 

ol the disjunctive oince they can never be n(*gative, the 

ered****™ only disjunctive syllogisms possible 

are those in which the conclusion and 
premises are aflfirmative propositions. Barbara is tlie 
only form of the disjunctive syllogism which is of any 
importance. In a disjunctive syllogism wo can secure a 
middle term only when the minor premise negatives 
one of the alternatives of the major. Thus the follow- 
ing disjunctive syllogism is in the mood Barbara : — S is 
cither P or Q, S is either P' or it, S is either Q or R. 
Tlie argument will b(‘ apparent if we reduce it to the 
liypothctical form : If 8 is P it is Q, If 8 is R' it is P', 

If S is R', it is Q. The following argument is mi a 
disjunctive syllogism : S is either P or Q,, S is either P 
or R* S is either P or Q or R. 
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Rttttuction of Syllogisms 

,By reduction is meant a process whereby the 
reasoning contained in a given syllogism is expressed in 
some other mood or figure. Unless an explicit statement 
is made to the contrary, reduction is supposed to be to 
figure 1” (Keynes). 


Aristotle, we have already stated, believed that the 
dictum de omni etnullo is the ground of all syllogistic infer- 
ence. But this dictum, which asserts that 

Reduction re- whatever can be affirm(‘d or denied of a 
garded as indispen- 
sable by Aristotle, class distribiitively can be, in th(» sanm 

way, affirmed or demied of anything 
belonging to that class, applies directly to the first figure 
only, the empty scheme of which is M — P, 8 — M, K — P. 
We liave seen tliat the dictum requir(‘s that the major 
premise should be universal and the minor premise 
affirmative, and that the conclusion should be affirmative 
if the major premise is affirmative and m‘gativ(* if it is 
negative. We liav(; also pointed out that the gem'ral 
rules of the syllogism can be deduced from th<' 
dictum by generalising it. Aristotle and his followers 
however thought that since tlu* dictum a))plieH 
directly to the first figure only, this is the perfect figure, 
and the moods of other figures should rt'diiced to the 
moods of the first figure to establish their validity. So 
the doctrine of reduction has beconu* a part of the 
syllogistic doctrine. 


(Reduction may be either direct or indirect. In the 
case of direct reduction a mood is changed into souk‘ 
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\ a’ other mood with the lielp ot* the 

Direct and processes of immediate inference, 

rect reduction W ^ , 

plained. I riuis Cesarc can' be converted to 

Celaipait by fconverting tin* major 
promise. Tlie syllogisnvmSh) P is M, All Sis M, No Sis P 
is in the ^nood Cesarc ; by converting its major premise 
Jwo get the syllogism No M is P, All S is M, No S is P,' 
which is in the mood Cclarent. Aristotle reduced Baroco{ 
and Bocardo indirectly, because these moods cannot be 
n'diiced to the moods of the iirst tigiiiv' without the 


introduction of negative terms, that is, without taking 
tluj help of obversion. But Aristotle^ was av(*rse to tin* 
introduction of negative terms. So h(‘ r(‘duced them 
indirectly. The indirect method of i)roof was frcipuuitly 
adopted by Euclid in his Elements of Geometry. Indirect 
rcHluction is an effective weapon in controversy, and is 
porhai)s one of the methods most commonly employed for 
that purpose. 


L(»t us S(;e how Baroco and Bocardo can be reduced 
indirectly to the first figure. Take Baroco, which is All 
P is M, Some S is not M, .’. Some 8 is 

Indir^t reduc- P. Suppose this argument is not 

tlon ol Baroco. 

valid. Now, the truth of the premises 
of the argument cannot be questioned, since it is a 
syllogism? the i)r(»mises of which are always accepted as 
true. Thus the falsity of the argument must be due to 
the falsity of the conclusion. If the conclusion Some ^ 
is not P is not true, then according to the law of excluded^ 
mid/lle its contradictor^", All S is P, must be true. Now, 
if tfiisds so, then the propositions All P is M, Some 8 is 
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not 51, All vS is P^aiT triio togothor. Now combining All 
S is P with tlu' original major promise, we get th(» 
syllogism, AU P is M, All S is P, /. All 8 is 51. This 
argument is in the' mood BarbnVa, and there foiv' its 
validity cannot be (jiK^stioned. But if the conclusion 
ostablish(‘d here, vi\. All S . is 51, is true, then its 
contradictory, Som<‘ S is nut 51, must be false, according 
to the i>riucii)le of contradiction. But Some' vS is not M 
cannot be false, because* it is the minor im^rnist* gf the 
original syllogism and has been given as true. Therefore* 
the new minor premise, All S is P, must Ik* false, and its 
contradictory, Souk* S is not P, irm*. '^riierufon* the 
original argument, All P is 51, Some S is not 51, Some vS 
is not P, is a valid argument. Such an indirect r(*duction 
is called Reductio ad impossibile, or Ueducth) per 
impossibile, Dedactio ad impossibile or ^(‘dmdio ad 
absurdum. 

5Ve may now rednc(3 Bocardo in(lir(*ctly to figure 1. 
The* argument is, Son\c M is not P, All 5T is S, Some* 
S^is not P. If this argument is not true. 

Indirect reduc- ^hen the conclusion must be false*, since 
tion of Bocardo. , , , 

the truth ot tlu* i)n*mises cannot be. 

«lU(‘stioiied. If the g^i^en conclusion is false*, then its 

contradictory, All vS is P, must be true, aecording to the 

principle of e.'icluded middle. Then the propositions 

Some 5T is not P, All M is S, All S is P arc true 

together. Combining All S is P with the original minor 

premise we get the syllogism, All S is P, All 51 is S, .'. All 

51 is P. Here the process of reasoning is perfect, the 

argument being in Barbara. But if the new conclusion 

is true, then its contradictory, Some 51 is not P, must be 
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fnlse, according to the law of contradiction. But Some* 
JM is not cannot b('. false, since it is the major promise 
of th(‘ original syllogism. Therefore the new major' 
l)remise, All S is P, must be false, and its contradictory, 
Some S is not P, the conclusion of the original syllogism, 
true. Tlierefore the original syllogism, vSonie M is not P, 
All jM is S, .*. Some S is not P, is valid. 

W'e have already pointed out that certain mnemonics 
hav(* been adopted by logicians to name the valid moods 
of dificTcnt figures. They arc — 

Barbara, Celarent, Darii, Ferio (Fig. l) ; 

C(‘sare, Camestres, Fcstiiio, Baroco (Fig. 2) ; 

Darapti, Disamis, Datisi, Felapton, Bocardo, Forison 

(Fig. 3) ; 

Bramantip, Camencs, Dimaris, Fesapo, Fresison 

(Pig. 4). 

This list omits the five subaltern moods, and names the 
nineteen fundamental valid moods of different figures. De 
Morgan calls the mnemonic linos magic words, full of 
meaning, and by these words valid moods 

The meaning ol of different figures have been denoted 
the letters of the . mi i 

mnemonic words. tor many centuries, ilie only meaning- 
less letters of the mnemonic words are 
if (not initial), rf(not initial), /, r, L The vowels of each 
word give the quality and quantity of the propositions of 
which the syllogism is composed. The initial letters in 
th(» case of figures 2, 3 and 4 show to which of the moods 
of figure 1 the given mood is to be reduced. It is to be 
reduced to that mood of the first figure which has the same 
initial " letter. Thus Camestres is reduced to Celarent, 
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Diirapti to Darii; Fc'&jipo to Forio, Braniiintip to Itobara 
and so on. s (in tlu* middle of a word) indicates that in the 
process of reduction the preceding ]>roposition is to be 
simply converted. .s(at the end of a word) shows that the 
conclusion of tJie new syllogism has to be simply conver- 
ted in order that tin* given conclusion may be obtaiiu'd. 
p (in tlu? middle of a word) signifies that the preceding 
proposition is to be converted p(‘r accidens, e.g., in the 
n^duction of Darapti to Darii. p (at the end of a word) 
implies that tlu? conclusion obtained by reduction is to be 
converted per accidens to get back to the original con- 
(dusioii. iif indicates that in nuluction tlu* jm'inises have 
to be transposed (metathesis pra^missarum), as in the case 
of Camestres or Bramantip. c signifies that the mood is 
to be reduced indirectly (/.e., by reductio p(*r imi)ossibile, 
as shown before). The position of tlu? lett(?r e indicates 
that we an* to omit the premise* preceding it, that i«, the 
oth(*r premise* is to be combined with tlu* contradictory of 
the conclusion. 

We have already considered how Baroco and Bocardo 
wen* reduced indirectly, but logicians have* reduced them 

directly as well. In the case of direct 

Direct reduc- reduction, Paksoko is sometimes given 
tion of Baroco aud . -r, i -rv i 

Bocardo. as a mnemonic for Baroco, and Doksa- 

mosk for Bocardo. Here /.* denotes 
obversion, /:s obversion followed by conversion, that is, 
contraposition, and .s7/ conversion followed by obversion. 
Let us now reduce Baroco and Bocardo directly. The 
mood Baroco (Paksoko) may be represented by the syllo- 
gism All P is M, Some S is not M, therefore Some S is not 
P. Now contraposing the major i)rcmise of the syllogism 

19 
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and obverting the minor premise, we get the following 
syllogism : No not-M is P, Some S is not-M, therefore 
Some S is not P, which is in the perfect mood Ferio. 
Similarly the mood Bocardo (DijJcsamosk) — Some M is not 
P, All M is S, /. Some S is not P — can be redtcod to 
Darii by contraposing the major premise of the syllo- 
gism and transposing the premises. The syllogism will 
then stand as All M is S, Some not-P is M, Some 
not-P is S. Now by first converting this conclusion and 
then obverting, as required by ffk at the end of Doksa- 
mosk, we get the original conclusion. Some vS is not P. 

We may now directly reduce some of the moods of 

figures 2, 3 and 4 to the moods of the first figure. Cames- 

tres — All P is M, No S is M, .’. No S is P — can be reduced 

to Colaront by simply converting the minor premise and 

transposing the premises. When thus reduced tlie 

syllogism will become No M is S, All P is M, No P 

is S. Now simply converting the new conclusion, 

as required by s at the end of Carnes- 

Direct Kduc- tres, we get the original conclusion. No 
tion of 2nd, Srd » » » » 

and 4th figures. S is P. Darapti — All M is P, All M is 

. S, .’. Some S is P — can be reduced to 
Darii by converting the minor premise by limitation. 
The syllogism will then become All M is P, Some S is M, 
Some S is P. Disamis — Some M is P, All M is S, 
Some S is P — may be reduced to the syllogism All M 
is 8, Some P is M, .’. Some P is S, which is in the mood 
Darii, by simply converting the major premise of Disamis 
and transposing Ae premises. The new conclusion. Some 
P is S, can be simply converted to Some 8 is P, as required 
by at the end of Disamis. Bramantip — All P is M, All 
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M is S, Somd S is P — can bo reduced to Barbara by 
transposing the premises. The syllogism will then become 
All M is S, All P is M, All P is S. By converting this 
new conclusion per accidens, as r<»qnirod by p at the end 
of Brariteintip, we get the original conclusion, Some S is P. 
Fesapo — No P is M, All M is S, Some S is not P — can 
be reduced to Perio by converting the minor premise i)er 
accidens and the major premise sim|)ly. The syllogism 
will then become No M is P, Some S is M, Some S is 
not P. We need not reduce other moods directly to the 
moods of the first figure', the above examples being suffi- 
cient to show the i)rinciples involved. 


Though Aristotle reduced only Baroco and Bocjirdo 
indirectly, other moods of figures 2, 3 and 4 may also b(* 
reduced indirectly to tlu' moods of the 
figure. We may here give only one 
example by way of illustration. Let us 
take Darapti— All M is P, All M is S, .'. Some S is P. If 
the conclusion. Some S is P, is not true, then its contradic- 
tory, No S is P, must be true. Then the propositions All 
M is P, All M is S, and No S is P will be true togetlier. 
Now combining No S is P with the original minor premi.se 
we get the syllogism No 8 is P, All M is S, .’. No M is P. 
This argument is in tlie perfect mood Celarc'ut. If th<* 
new conclusion is valid, then its contrary, All M is P, 
becomes invalid, because we know that of two con- 
trary premises if one is true, the other is false according 
to the principle of contradiction. But All M is P, which 
is the major premise of the original sylloSism, cannot be 
false. There is no fallacy in the new argument, it being 
in the perfect mood Celarent. The new minor premise. 
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which is the original minor i^remiso, cannot be false. 

Therefore the new major premise, No S is P, which is the 

contradictory of the conclusion of the original syllogism, 

must be false, and therefore the original conclnsion. Some 

S is P, must be true. Therefore the original sytlogism. 

All M is P, All M is S, .’. Some S is P, is true. 

We may also point out that a mood of a figure may be 

reduced to another mood of the same figure. Thus 

Barbara, All M is P, All S is M, All S 

A mood of a jg p reduced to (^elarent by the 

figure may be . , . 

reduced to another obversion of the major premise and of 

Hgure.^ conclnsion. The syllogism will then 

become No M is not-P, All S is M, 
No S is not-P. Similarly Celarent may b(‘ reduced 
to Barbara by obverting the major premise and the con- 
clusion. Darii may be reduced to Ferio and Ferio to 
Darii by obverting the major premise and the conclusion. 
Barbara and Darii are reducible to (»ach other by means 
of the indirect method. We need not however show how 
this is possible. 

Whately, following Aristotle, argues that since the 
figures 2, 3 and 4 are imperfect, tlie moods of these figures 
can be proved valid by reducing them to the moods of 
the first figure. So according to him we cannot but 
consider reduction in the treatment of the syllogism. 
Fowler holds that though the validity of the moods of 

Should the ^^ures 2, 3, and 4 can be proved by 
problem of redue* other dicta which arc as self-evident as 

ta*conne^lon Witt #*1® dictum of Ari stotle, yet if wo reduce 

the doctrine ol the them to moods of the first figure wo can 
syllogism ? , , 

be sure of their validity. Uoberweg^ 
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appears to be right when he points out that to jmwe the 
validity of tlie moods of syllogisms we do not require 
the help of any axiom whatsoever. The validity of 
particular moods is as self-evident as the validity of the 
axioms themselves. It is undeniable tliat the axioms an^ 
deductions from the nature of syllogistic reasoning itself, 
and its validity does not depend upon th(»m. Tt is also 
true that if we depend ui)on axioms to prove tin* validity 
of particular piec(‘s of syllogistic reasoning, we lu^ed not 
depend upon the axiom of Aristotle alone. Every figure 
has its independent self-evident axiom, as W(^ liav(» already 
shown. VVe have* also seen that soin(‘ arguments fall 
naturally in figures 2, 3 and 4 instead of figur(‘ 1. In 
spite of all this, it api)ear8 that the tr(‘atinent of reduction 
as a part of the doctrine of tlu* syllogism is useful, 
inasmuch as it shows the equivalence between the 
moods in different figures, and thus reminds ns that 
syllogistic reasoning is a whole, a unity, though it admits 
of being separated into parts, or plurality. Further, 
reduction is an excellent logical exercise. 

A hypothetical syllogism can be reduced in tlie same 
way as a categorical syllogism. It will b(^ best to take 
an example in the concrete form. O.sare — If any S is M, 
then never that S is P ; If any S is Q, 
hypo^t*h^Uc a 1 always that vS is P; .’. If any S is Q, 

^ylloglBin. then never that S is M — can be red\iced 

to Celareiit by converting the major 
l)remise of the syllogism ; thus the new syllogism will be, 
If any S is P, then never that S is M ; it any S is Q, then 
always that S is P ; If any S is Q, then never that S 
is M. Darapti — If any S is P, then always that S is M ; 
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If any S is P, then always that 8 is Q, ; If an 8 is Q, 
then sometimes that S is M — can be reduced to Darii by 
converting its minor premise per accidens ; the syllogism 
when reduced becomes, If any S is P, that 8 is M ; If an 
8 is Q, then sometimes that 8 is P ; /. If an 8 is Q, thea 
sometimes that 8 is M. Bramantip — ^If any 8 is M, then 
always that 8 is P ; If any 8 is P, then always that 8 is Q ; 

If an 8 is Q, then sometimes that 8 is M — can be 
reduced to Barbara by transposing the premises ; the new 
syllogism will be, If any 8 is P, then always that 8 is Q ; 
If any 8 is M, then always that 8 is P ; If any 8 is M, 
then always that 8 is Q. The new conclusion, If any 
8 is M, then always that 8 is Q, has to be converted i)cr 
accidens, as required by p at the end of Bramantip, to 
get back to the original conclusion, which is, If an 8 is Q,> 
then sometimes that 8 is M. Bocardo (Doksamosk) — 
If an 8 is P, then sometimes not that 8 is M ; If any 8 is P, 
then always that 8 is Q, ; If an 8 is Q, then sometimes 
not that 8 is M — can be reduced to Darii by contrapos- ' 
ing the major premise and transposing the premises ; 
the new syllogism will then be. If any 8 is P, then always 
that 8 is Q, ; If an 8 is not-M, then sometimes that 8 is P ; 

If an 8 is not-M, then sometimes that 8 is Q. If the 
new conclusion is first converted and then obverted, as 
required by ak at the end of Doksamosk, we get back to 
the original conclusion, vix. If an 8 is Q, then sometimes 
not that 8 is M, We need not consider the indirect 
reduction of hypothetical syllogisms, though they may be 
indirectly reduced in the same way as categorical 
syllogisms. 



CHAPTER III 


DIAGRAMMATIC REPRESENTATION OP 
SYLLOGISMS 

Euler’s Diagrams may be used to illustrate syllogistic 
reasonings. The method of procedure will be understood 
if we first apply them to a syllogism in Barbara, — 


All M is P, 
All S is M, 
All S is P. 


First the premises must be r(»presented separately by 
means of the appropriate diagrams. In this syllogism 
each premise is an A proposition, which requires two 
diagrams to represent it. Thus we have — 
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To obtain the conclusion, each of the cases yielded by 
the major premise must be combined with each of those 
yielded by the minor. Thus we have following diagrams— 



To find the conclusion, we have to ask what relation 
between S and P is common to all these four diagrams ? 
The answer is plainly, that in the first of them ( I (a) ) 
S and P are co-extensive, and in tlic otlicr three the 



DIAGRAMMATIC SYLLOGISMS 


297 


class S is entirely included within the class P. In all 
four eases, therefore, All S is P. We proceed to illus- 
trate the other three valid moods of the first figure*. 

CelarenL — 

No M is P, 

All S is M, 

NoSisP. 


Here the major premise requires only one diagram, 
the minor two. Thus, — 
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In combination, 





Asking now what is tho relation between S and P, 
we see that in both cases the whole of S is excluded from 
the whole of P ; ue. No S is P. 

Darii . — 

All M is P, 

Some S is M, 

/. Some S is P. 

Here the major premise requires two diagrams, the 
minor, being an I proposition, as many as four. Thus, — 
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When we combine these, we find that II. and (c) them- 
selves give four alternative diagrams, and 11. and (d) two 
alternatives. The total combinations are as follows : — 


I. and (b) 
give— 
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To find the conclusion, if we leave M out of account, 
wo find that the above, diagrams reduc(‘ to the following 





/ 





diagrammatic SYLTjOGISMS 
This gives the* following combinations 
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or 
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If we now leave M ont of account, we find that the 
above diagi-ains reduce to tlu* following three, rii.— 
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iuul what is common to all thes', three eases is that some 
members of the class S arc excluded from the class P ; 
/>. Some S is not P. 

AVe also give an example of one mood in each of the 
remaining figures. 


Ill the second figure take liaroco ^ — 

All P is M, 

Some S is not M, 
Some S is not P, 



20 
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Then, 


I. and (a) 
give — 


I. and (b) 
give— 
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II. and (a) 
give— 


Il.aiid (b) 
give — 
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If WO now lea VO M out of account, wo find tliat th(^ 
r(*lations botwoou S and P in all tlioso diaj^ranis an^ 
oxi)rcssed in tlio thi'co figures — 





. In the third figure, take Disamis — 
Some M is P, 
All M is S, 
Some S is P, 
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Here wo have, 





I 
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If we neglect M, the above diagrams reduce to four 
only, vix . — 
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the claws S are included in the class F. That is, Som(j 

SisP. 

In the fourth figure, take tWaisou, 

No P is M, 

Some M is S, 

/. Some S is not P. 

Here we have, 
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I. iind (a) 
rive — 


I- aud (b) 
iTive — 


or 
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Neglecting M, we find that the above diagrams (which 
will be found to be the same as the diagrams of Fet-io 
though in a diflFerent order) reduce to three, viz . — 
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from which, iis in i'V/o, we ar(‘ justified in coucludin^^ 
that Some S is not P. 



CHAPTER TV 


Preliminary re 
marks. 


MIXED SYLLOGISMS 
Mixed Hypothetical Syllogisms 

Wo injiy now discuss the nature of mixed syllogisms. 
We have already noted that we shall discuss mixed 
syllogisms under three main heads, vi\, (1) Mixed Hy- 
pothetical syllogisms, (2) Mixed Disjunctive syllogisms, 
and (3) the Dilemma. Jovons is of opinion that mixed 
hYPothctical syllogisms should be c‘allcd 
simply hypothetical syllogisms, since 
categorical and pure hypothetical 

syllogisms need not be distinguished, as tlujy are gov(*rn(*,d 
by the same principles. Some call mixed hypotlietical 
syllogisms hypothetico-catcgorical syllogisms. Fowler, 

Sigwart, Keynes, Welton and others distinguish between 
pure hypothetical and mixed hypothetical syllogisms. 
The former involve the same principles as categorical 
syllogisms, and we have seen that in them all the proposi- 
tions are hypothetical, whereas mixed hypothetical 

syllogisms are governed by new principles. We therefore 
adopt this distinction between pure and mixed syllogisms, 
to avoid confusion. 


mixed hypothetical syllogism is one in which the 
major premise is a hypothetical pro- 
the^^ixe?'hypo* Position and the minor premise and the 
thetical syllogism conclusion arc categorical propositions. ' 
niusfrated. To illustrate a mixed hypothetical 

syllogism w’c may express the* major 
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premise either by ft hypothetical proposition or by w condi- 
tional one. The following is an example in which the 
inajoi* ju’emise is an abstract hypothetical proposition : 
If P is true, Q is true (major premise) ; P is true (minor 
premise) ; Q is true (conclusion). In the following 
example the major premise is a conditional proposition : 
If any S is AI, it is P (major premise) ; This S is INI (minor 
premise) ; This S is P (conclusion). The following is 
a concr(it(; example : If any man takes an overdose of 
strychnine he di(;s ; Philip has taken an overdose of strych- 
nine ; He will die. In each of the above examples 
the minor premise affirms the antecedent, and the conclu- 
sion affirms tin* consequent. There is another form of 
mixed hypothetical syllogism in which th(‘ minor premise 
denies the consetiucnt, and the coiujlusion denies the 
antecedent. (.)f this form the following an* examples : 
If P is true, Q is true ; (.1 is not true ; therefore 1^ is not 
true. If any S is M, it is P (major premise) ; This S is 
not P (minor premise) ; therefore This R is not M (c(mcln- 
sion). If any man is honest he is trusted ; Ranjit is not 
trusted ; therefore Ranjit is not honest. 

The two canons of mixed hypothetical syllogisms are : 

(1) The assertion of the truth of the 

Canons of the 

mixed hypothetic- antecedent of a hypothetical proposition 
faiiacies^^^^stng justifies the assertion of the truth of 
from their viola- the consequent, but not conversely ^ (2) 
the denial of the consequent necessi- 
tates the denial of the antecedent, but not conversely. In 
every hypothetical syllogism the implication between one 
proposition and another is* given in the major premise, 
and the relation between the ant(‘cedcnt conse- 
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qucnt is one of ground and consequence. The first of 
the above rules may be proved thus : — A particular conse- 
quent may follow from different antecedents. Thus the 
occurrence of Q may follow the occurrence of either A, B, 
or C. A man’s death may be due to his taking poison or to 
his being attacked with some fatal illness. Now if the 
proposition is that If a man takes poison, he dies, we may 
by allirming its antecedent, vix. that this man has taken 
poison, affirm the consequent, vix. that this man will die* ; 
but by affirming the consequent, that this man will 
die, wc‘ cannot affirm the antecedent, that this man has 
taken poison, because his death may be due to some other 
reason, say, to his being shot or to his being attacked with 
some fatal illness. The violation of the first rule, that is, 
it* we affirm the antecedent by affirming the consequent, 
gives rise to the fallacy of affirming the consequent* 
Similarly the second rule may be proved. Since the 
consequent of a hypothetical proposition may follow 
from different antecedents, we may by denying the 
consequent deny the antecedent, but we cannot by deny- 
ing the antecedent deny the consequent. Thus if the 
proposition is. If any man gets into water, his body 
becomes wet, we can by denying the consequent, vix, 
that the body of the man is wet, deny the antecedent, 
that he has got into water. But by denying the antece- 
dent, vix, that the man has got into water, we cannot 
deny the consequent, that his body is wet, for his body 
may get wet if he is exposed to the rain or somebody 
pours water upon his person. The violation of this 
rule gives rise to the fallacy of denying the antecedent/' 
The two main moods of mixed hypothetical syllogisms 
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arc 


The two funda- 
mental moods of 
the mixed hy- 
pothetical syllo- 
gism. 


(1) ^ Modus/ ponens, which is constructive, and 
(2) Modus tollens, which is destructive. 
A syllogism is in modus ponens when 
the minor promise affirms the antece- 
dent of the hypothetical major, and the 
conclusion affirms its consequent. A 
syllogism is in modus tollens when the minor premise 
denies the consequent of the hypothetical major, and 
the conclusion denies its antecedent. 

In every mixed hypothetical syllogism the major 
premise states the principle, and the minor premise is 
subsumed under it. Some logicians, such as Kant, 
Hamilton etc., regard the iiiEerence 
involved in mixed hypothetical syllo- 
syllogisms proper? gisms as immediate, but Keynes holds 
that the burden of proof is upon those 
who refuse to regard these syllogisms as syllogisms proper. 
Keynes also asserts that mixed hypothetical syllogisms 
in modus ponens are similar to the syllogisms in the first 
figure, because in them we pass from ground to conse- 
quence ; while according to him syllogisms in modus 
tollens are similar to the moods in the second figure, since 
in them we pass from the denial of the conseiiuence to 
the denial of the ground. Joseph however appears to be 
right when he asserts that what are usually called mixed 
hypothetical syllogisms are not syllogisms proper, but 
should rather be called hypothetical arguments, since in 
such a reasoning there is no middle term, and the relation 
between the antecedent and the consequent of the hy- 
pothetical proposition in it is one of ground and conse- 
quence, not of subject and predicate. 
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Gormtui lojiicijnis provide four forms of modus i)oiicns 
;ind four of modus iollciis. Each of these two moods may 
liave the followiuj*; four forms : — (1) Modus poiiendo 
porieiis, (2) Modus ponendo tollens, (3) Modus tolleiido 
tolleiis, (4) Modus tollendo poncris. Tlu'se names are 
taken frojii th(* quality of the minor premise and the 
conclusion. In ponendo ])oncns both the minor i)rcmiso 

and tlie conclusion are affirmative propo- 

oS Jr ponendo tollens the minor 

ponens and of the premise is affirmative and the conclusion 
modus tollens. 

IS nejjcativ(‘. In tollendo tollens both the 
minor premise and the conclusion are negative. In tollendo 
ponens th(‘ minor premise isnegativ(» and the concluvsiori is 
affirmative. Let us now illustrat(‘ these forms of modus 
ponens and modus tollens resi)ectively. The following 
are examples of the four forms of the modus ponens : 

(1) Ponendo ponens — ^If A then B ; A ; therefore B. If 
a flower is swcct-scent(?d it is pleasant ; This Hower 
is sweet-scented ; therefore This Hower is pleasant. 

(2) Ponendo tollens — If A then not B ; A ; therefore 
not B. If a man is dishonest he is not trusted ; This 
man is dishonest ; therefore This man is not trusted. 

(3) Tollendo tollens — ^If not A then not B ; not A ; 
therefore not B. If the finances of a country are not sound, 
its industries cannot prosper ; the finances of Germany are 
not sound ; therefore its industries cannot prosper. (4) 
Tollendo ponens — ^If not A then B ; not A ; therefore B. 
If the people of a country arc not faithful to the govern- 
ment, its modification is inevitable ; the people of the 
Philippines arc not faithful to the government ; therefore 
its modification is inevitable. 
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T\w following i\vo the Tour forms of thoinodns tollcns: 
(1) Poiiendo ponotis— If not A tlum not B ; B ; tli('r<‘foro 
A. If :i man is not intolligont ho is not rospoctt'd ; Afr. 
Shastvi is rospootc'd ; thond’oro Ilo is intolligont. (2) 
PoiKmdo tollons — If A thon not B ; B ; not A. Jf Japan 
disoboys tho dooisiou of tho Lcagno of Nations, it will not 
s(*oiiro tlio co-operation of othcT states ; Japan Inis s<*onv- 
odtlio co-operation of other stat'‘s ; tlu'refore Japan has not 
disol)(\y(‘d th(^ decision of tiie fi(‘agne of Nations. (3) 
Tollcndo tollons — If A then B; not B ; tlu‘rofor(‘ not A. If 
Kngland maintains frhmdly relations with Germany, she 
will los(* the co-operatir>n of France* ; Kngland has not 
lost tlu* co-operation of France* ; tli(‘r(‘for(* Kngland has 
not inaintain<*d friendly relations with Germany. ( I) 
Tolh'iido poiKMis— If not A then B ; not I^ ; th(‘refore \. 
If the market does not maintain a st« ady jn’ici*, tin* 
traders an* in (lilllenlty ; The trailers an* not in dinicnity ; 
therefore Tlic market has maintained a st(*ady pinia*. 

AVb* find that tin* names of tin* four forms of tin* 
modus ponens are the sanu* as those of tlu^ modus toJlens. 
Then* is indeisl an identity betwe(‘n a form of modus 
ponens and a form of modus toll(*ns liaving tin* sann* 
name. W<* may reduce either of them to the otin r. Jjet 
ns take the modus pon(*ndo ponens of modus p(»m‘ns, /yv. 
If A then B ; A ; therefoi'o B. If w(* obv(*rt the contra- 
positive of the major premise we gt*t, If not B then not 
-V. We may then have the following argument: If not B 
tiien not A ; A ; therefore B. This is modus ponendo 
ponens of modus tollens. Thus we find that the modus 
lionendo ponens of tlu* modus ponens is (*ssential]y tin* 
same as the modus iionendo ponens of modus tollens. 

21 
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Mixed Disjunctive Syllogisms. 


.Mixed disjunctive arguments, like mixed hypothetical 
argiimeiit.s, though th<^y are called syllogisms, cannot be 
regarded as syllogisms proper, since in 


Mixed disjunc- 
tive syllogisms 
defined, explained 
and illustrated. 


them there is no middle term. Soim^ 
logicians distinguish between disjunctive 
propositions, the form of which is S is 


not botli P and Q, and alternatives i)ropositions, tlu^ form 


of wliich is S is cither P or Q. We have not in our 


treatment laid much emphasis upon this distinction, and 


have described both forms by the same name, / disjunc- 
tive propositions. Our discussion of the nature of these* 
propositions in the previous book has alre^aely given 
hints as to the nature of disjunctive arguments. Accord- 
ing to Keynes, |A disjunctive (or alternative) syllogism 
may be defined as a formal reasoning in which a categori- 
cal premise is combined with a disjunctive (alternative) 
premise so as to yield a conclusion which is either 
categorical or else disjunctive (alternative) with fewer 
alternants than are contained in the disjunctive premise.’* 
In a mixed disjunctive syllogism, as it is sometimes called, 
the major premise is a disjunctive proposition, the minor 
premise is a categorical one, the conclusion is either a cate- 
gorical or a disjunctive proposition. When the disjunctive 
proposition has but two alternatives, the conclusion is 
categorical, €.g. S is either P or Q, S is not P, therefore S 
is Q; or, Either SisP or S isQ, Sis not P, therefore SisQ. 
When the alternatives are more than two, the conclusion 
is a disjunctive proposition. e.g, S is either P or Q or M ; 
S is not P ; therefore S is either Q or M. Such a form 
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of disjunctive i>roi)03ition is said to be in the modus 
tollcndo ponens, because the minor premise denies one of 
the alternatives and the conclusion uHirms the other 
alternative or alternatives.) We have in a previous 
chapter pointed out that where the alternatives of a ilis- 
junctive proposition are exhaustive but not exclusive, the 
modus tollendo ponens is legitimate. If we take it for 
granted that the alternatives ‘iiitclligent’ and ‘industrious^ 
are the only alternatives by which we can account for 
the striking success of a man, say X, we may argue in 
this way ; X is either intelligent or industrious ; lie is 
not intelligent ; therefore lie is industrious. In this case 
the alternatives are not exclusive, and therefore* by 
affirming one alternative we cannot deny the oth(‘r, bc*- 
cause X may be both intelligent and industrious. 

A disjunctive syllogism in the modus tollendo ponens 

may have four foi’ms : — (1) X is either 

Disjunctive p Q ; X is not V ; tliercfore X is <1 ; 
syllogisms in the ^ ’ . . 

modus tollendo (2) X is either or notCi; X is not 
ponens explain- p . . q . p (.ither not 

P or not Ci ; X is P ; X is not ; 
(4) X is either not P or Q ; X is P ; X is Q. Each 
of the above arguments can be reduced to a mixed 
hypothetical syllogism, and we then find that the argu- 
ments 1, 2, 3 and 4 are respectively in modus tollendo 
ponens, modus tollendo tollens, modus poiiendo tolleiis 
and modus ponendo ponens. Of the above four forms, the 
first may be thus reduced to a hypothetical syllogism ; If 
X is not P, it is Q (major) ; X is not P (minor) ; X is 
Q. We need not reduce the other three forms of disjunc- 
tive syllogism to hypothetical ones. Since disjunctive 
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syllogisms can be reduced to hypothetical ones, which 
again can be reducc^d to categorical syllogisms, there is an 
(‘ssential unity between them all. The canon of the 
above form of the disjunctive syllogism is, To deny one 
(or more) of a number of alternatives is to affirm the 
remaining alternative or alternatives. Joseph rightly re- 
marks that the use of a disjunctive argument lies more 
in what it can establish than in what it can overthrow. 

We have also shown in tlu^ previous book that when 

the alternatives of a disjunctive pro- 

position arc exclusive but not exhaus- 

modus ponendo l^y jdfjvming one oE the 

tollens explained. ^ 

alternatives, deny the other, but by 

denying one of the alternatives wc cannot affirm the 

other. Thus the proposition, This flower is either green 

or red, is a disjunction of which the altei'uatives are 

('xclusivc but not exhaustive. With such a disjunctive 

major pi’einise we may have the following argument : 

This flower is either grccui or red ; This flower is green ; 

.'. This flower is not red. Here by denying one of the 

alternatives W(^ cannot affirm the other, because the 

flower may be yellow. Such disjunctive syllogisms as the 

one given above are in the modus ponendo tollens. They 

also may have four forms, ri v. (1) S is either P or Q, ; 

S is P ; S is not Q ; (2) S is either P or not CJ, ; S is 

P ; .*. S is Q : (3) S is cither not P or not Q ; S is not 

P ; .*. 8 is Q ; (4) S is cither not P or Q ; 8 is not P; 8 

is not Q. When the disjunctive arguments are reduced to 

hypothetical forms, the above forms 1, 2, 3, 4 are found 

to be in modus ponendo tollens, modus ponendo 
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poncns, modus tdlleudo poiioiis and modus tolleiido 
tollcns, respectively. The canon of the disjunctive 
syllogism in the modus ponendo tollcns is, To affirm one 
member (or inoi’c) of any alternative is to deny th(' other 
member oi* members. We may remark that when th(* 
alternatives of a disjunctive projmsition are both (ex- 
clusive and exhaustive, as in the case ‘lliis flower is 
either white or not whit(^\ wc may by d(uiying one of the 
alternatives affirm the other, and by allirming on<^ of the 
alternatives deny the other. With such a disjnnctivf^ 
proposition as the major [)rcnuse, we may have disjunc- 
tive syllogisms both in the modus tollendo ponens and in 
the modus ponendo tollcns. 

Dilemma 

Wc have already discussed two forms of what is 
called the niix(;d syllogism, and may now consider its 
remaiiuug form, ri.\. the Dilemma, which 
1?" is more complex than either the hypo- 
nature stated. thetical or the disjunctive argument. 

If it be true* that neither hyjmthetical 
nor disjunctives arguments arc syllogisms propm*, it is 
also true that dilemmas are not properly speaking syllo- 
gisms, though they arc so called. 4 dilemma may be 
defined as a formal argument containing a premise in 
which two hypothetical propositions are conjunctively 
affirmed, and a second premise which is a disjunctive 
proposition in which the antecedents of these hypotheti- 
cals are alternatively affirmed, or their consequents alter- 
ternatively denied. ) Thus a dilemma has as its major pre- 
mise "%wo hypothetical propositions having two distinct 
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antecedents and a common consequent, or two distinct 
consequents and a common antecedent, or two distinct 
antecedents and two distinct consequents. The minor 
premise niay either affirm the antecedents or deny the 
consequents, and the conclusion will alfirm the consequent 
or consequents as the case may be, or deny the antece- 
dent or antecedents as ' the case may be. When the 
conclusion affirms only one consequent or denies one 
antecedent, it is a categorical proposition, and the dilem- 
ma is then simple. When the conclusion affirms two 
alternative consequents or denies two alternative ante- 
cedents, the dilemma is then complex, and the conclusion is 
a disjunctive proposition. Further, when the minor 
pnmiise affirms the antecedents and the conclusion 
affirms the consequent or consequents, the dilemma is 
said to be constructive, and it may be said to be in the 
modus pone ns. But when the minor premise denies the 
consequents and the conclusion denies the antecedent or 
antecedents, the dilemma is regarded as destructive 
and may be said to be in modus tollens. 

We thus find that the dilemma combines into one 
argument hypothetical and disjunctive reasoning. The aim 
of a dilemma is to prove something against an opponent, 
anddt is therefore unpalatable and disagreeable to him. 
It is therefore defined by Joseph as “a hypothetical argu- 
ment ofFering alternatives, and proving something against 
an opponent in either case.” We have a dilemma when 
the major premise offers two antecedents or two conse- 
quents and the minor premise alternatively affirms or 
denies them respectively. When the major premise 
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provides three distinct antecedents or three distinct 
consequents, and the minor promise affirms three alter- 
natives or d(‘nies tliree alternatives respectively, we 
have what is known as Trileinma. AVhen the altern.-itives 
affirmed or denied in the minor premise are four in 
number, we have Tetralcmma,and when they are more than 
four in number we have what is known as Polylemma. 
Since tlie Trilemma, Tctralemma, and Polylemma do not 
involve any new principle not operative in tlie dilemma, 
we need not treat of them separately. 

We have already seen that a dilemma may be either 
simple or complex, and it may also be either constructive 
or destructive. So in the main there are four forms of 
the dilemma : — 1. Simple constructive. — A simple cons- 
tructive dilemma is one in whi<di the 

Simple cons- major premise, which contains two 
tractive dilemma . . . 

illustrated. hypotheUcals, provides two distinct 

antecedents and a common conse- 
quent; the minor premise alternatively affirms the 
antecedents ; and the conclusion affirms the consequent. 

If,AisB,Xis Y,andi£vpis D, X is Y (major 
premise) ; Either A is B or t) is I) (minor jin'mise) ; 
therefore X is Y (conclii.5ion). Joseph gives an interest- 
ing concrete example of this form : Troops having an 
impassable river behind them and a deadly enemy in 
front may be faced with the following (lil(*mma ; “If 
they stand their ground they die — by the sword of the 
enemy ; if they retreat they die — by the flood ; but they 
must either stand or retreat ; therefore they must di(‘.^^ 
Thus we find that whatever alternative of a dilemma 
is accepted, the result is unpleasant ; hence the saying 
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‘to l )(5 on tho horns of a dilonima/ An o])poiu‘nt who 
is faced by a dilcjinrna is between the devil and the 
deep sea. 

II. ( 'oniplex constructive. — In a complex construct- 
ive dilemma the major premise provides two distinct 

antecedents and two distinct conse- 

Complex cons- quents ; the minor rneinisc alternatively 
tractive dilemma ' ^ 

illustrated. affirms tlie antecedents ; and the con- 

clusion alternatively affirms tlu^ conse- 
quents ; (\ 17., If A is B, X is Y, and if C is D, M is X ; 
Kithev A is B or C is D ; therefon* Either X is Y or M 
is N. The following is a concrete example : “If there is 
a (censorship of the press, abuses which slioiild be (*xiJosed 
will be hushed np ; and if there is no censorshi|), truth 
will be sii(*rificc(l to sensation ; but there must enther be 
a censorship or not; therefore either abuses which should 

exposed must be hush(*d iij), or truth be saerillced 
to sensation^^ (Joseph). 

It is very difficult to see an escape from this dilemma, 
as from the previous one. 

III. Simide (ie^tructivc. — A simple destructive dilem- 
ma is one in which the major premise ju'ovides a common 

antecedent and two distinct conse- 

The simple des- quents ; the minor premise alternatively 
tractive dilemma , - , x i i 

illustrated. denies the consequents ; and the con- 

clusion denies the antecedent ; e. g. 

If A is B, X is Y, and if A is B, M is N ; Either X is not 
Y or M is not N ; therefore A is not B. The following 
is a concrete example : “If Homer speaks truth about 
things divine, the heroes were sons of gods, and did 
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many wicked deeds ; hut either they W(‘ro not sons of 
p:ods, or tliey did not do wicked deeds ; tlierehm* Homer 
does not si)eak truth about things divine’^ (dosepli). 

IV. Comiilcx Destructive. -A complex destructive 
dilemma is one in which the major promise provid(‘S two 
distinct antecedents and two distinct 
The complex consequents; the minor premise alter- 

destructive dilem- ^ 

ma illustrated. natively denies the consequents ; and 
the conclusion alternatively denies th(> 
antecedents ; e. V. Jf A is B, X is and if C is I), M 

is X ; Eitlicr X is not Y or M is not X ; thendore Kither 

A is not H or 0 is not D. The following is a concr(‘t(‘ 
example : — “If we pive our colonies self-gov(‘rnment, 
we shall make tlnnn powerful ; and if w(‘ attempt to 
control their use of it, we shall make them hostile ; But 
either we ought not to make them i)Owerful, or w<' oiight 
not to make them hostile ; therefore Either we ought not 
to give them self-government or we ought not to attempt 
to control their use of it^’ (Joseph). 

Maiisel, and some other logicians following him, hold 
that destructive dilemmas are always complex and cannot 
be simple. But our previous discussion shows that 
destructive dilemmas can legitimately be simple. 

Jevons maintains that a dilcmmatic argunauit is more 
often fallacious than not, because the alternatives are not 
usually exhaustive. But this view does 

arg^mentZTnot /PPe^r to bo. acooptable. A wrong 
be always false. notion persists that the reasoning 
involved* in the dilemma is not sound. 
Blit the formal validity of a dilemma cannot be questioned 
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if its structure is sound, that is, if its major premise, minor 
premise and conclusion are what they ought to be accor- 
ding to the definition of the dilemma. A dilemmatic 
argument may however be materially false, if in the major 
preinisi* the consequent does not follow from the ante- 
cedent, or if the alternatives an* not exhaustive A dilem- 
ma which is materially false can be rebutted or refuted 
by a counter-dilemma. Thus the following dilemma — ^If 

A is B, X is Y, and if C is D, M is N — 

Three ways of rebutted by the dilemma, If A is 

refuting a dilem- ^ ^ . 

raa, viz. by rebut- B, M is not N, and if 0 is D, X is not Y. 

coping between lu » complex (ionstrnctivo dilemma 

horns, or by taking can be rebutted. The alternatives of a 
the dilomhia by ... , , . , . 

its horns. dilemma can be exhaustive only when 

they arc contradictories, but often they 
arc not so. NVhijRjhey are not exhaustive, a man may 
escape betwe(*n the horns of the dilemma, that is, between 
the alternatives. Thus an attempt is made to refute the 
famous dilemma by which Zeno disproved the existence 
of motion, which is : If a body moves, it must either 
move in the place where it is, or in the place where it is 
not ; But it can neither move in the place where it is, nor 
in the place where it is not ; therefore It cannot move. In 
rei)ly to this dilemma, it is pointed out that a body need 
not move either where it is or where it is not, but it may 
move between these two places. But this attempt to refute 
the dilemma is unsuccessful, because if the body moves 
at all, it must move cither where it is or where it is not. 

A third way of refuting a dilemma is to take it by the 
horns, that is, to show that the consequent or consequents 
do not follow from the antecedents. 
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In such a case* the major premise can be replaced by 
another premise which refutes the former, and in which the 
consequent or consequents follow from the antecedents. 
If anybody argues thus : If you take milk, you will 
suffer from indigestion, and if you take bread, you will 
suffer from indigestion ; but You must either take milk 
or bread ; therefore You must sulfer from indigestion, we 
may refute him by the counter-dilemma : If a person takes 
milk he will be vigorous, and if he takes bread he will be 
vigorous ; He must either take milk or bread ; therefore 
He must be vigorous. This dihunma may also be refuted 
by pointing out that the person may take fruit instead of 
taking either milk or bread, and thus there is an escaije 
between the horns of the dilemma. 

In the preceding paragraphs we have shown that in 
order to rebut a dilemma we combine the antecedents of 
each of the two hypothetical propositions which form the 
major premise, with the contrary or contradictory of the 
conseciuent of the other. We have also remarked that 
only a complex constructive dilemma can be rebutted. 
The following is a classical example of how a dilemma is 
rebutted 

An Athenian mother wanted her son not to enter 
public life, and advanced the following dilemma to 
dissuade him : “If you act justly, men 

•sarnie.® ol’t^ unjustly, 

dilemma. the gods will hate you ; but you must 

act either justly or unjustly ; therefore, 
public life must lead to your being hated”. The son 
rebutted the above dilemma by the following : “If I act 
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justly the i;ods will love me, and if I act unjustly men will 
love me ; tlierefoi'o, entering public life will make me 
beloved.” It may be pointed out that the two conclusions 
arc* not really incompatible, because a public man is 
always both hated and loved. 

We may conclude this topic with two other classical 
examph*s of the dilemma. LUigipsMii. is a famous dilemma. 
Protagoras consented to give lessons to Euathlus in 
rhcitoric, and it was agreed that one-half the fee should be 
l).‘iiJ at once and the other half when Euathlus won his first 
ease. When Protagoras found that Euathlus engaged in 
no suit, he sued him and advanced the following dilemma : 
*‘If you lose tliis suit you must pay me by order of the 
court, and if you gain it you must pay me by our contract.” 
To which Euathlus retorted : “If I lose this suit T am free 
from payment hy our contract, and if I gain it, 1 am 
exonerated by the judgment of the court.” The best 
solution of this difficulty is that since Euathlus had won 
no case up to that time, the judges would decide in his 
favour. After this Protagoras, when he saw Euathlus had 
won a case, might sue him again and might reasonably 
expect that the judges would decide in his favour. Another 
famous dilemma is known as CVocodiUof, A crocodile 
seized a child and told its mother that he would give it 
back if tho mother could say correctly whether ho would 
give it back or not. Fearing that if she said he was going 
to give it back he would prove her wrong by devouring it, 
sh(‘ replied that he would not give it back, and argued : 
“Now you must give it back ; for if my answer is true 
you must give it back in accordance with your promise, 
and if the answer is false you must give it back to prevent 
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its being true.’^ The crocodile replied : “I will not give it 
back, for if I did, your answer w’ould bo false and T should 
break our agreement; and oven if your answer wore eorr(*ct 
I could not give it back, as that would make your answ’er 
false/^ There seems to be no way out of tliis dilemma, 
but the answer would hav(‘ been more fortunate if the 
mother had said that he would give the child back, for in 
that case its restoration would both have mad(' hei* answer 
true and have fulhlled the agrecunent. 



CHAPTER V 


THE ENTHYMEME, SORITES AND EPICHEIREMA 
The Enthymeme 

The arguments to be considered in this chapter do not 
invf)lvc any principles other then those considered in 
connection with the syllogism. We 
should regard an Enthymeme as a 
particular way of argument ratiuT t^an 
as a new form of argument. The Enthymeme, according 
to Aristotle, is a rh<'torical syllogism, as distinguished 
from the apodcictic, demonstrative, and theoretical syllo- 
gism. In an enthymematic argument one of the premises 
or the conclusion of a syllogism is understood and not 
expressed. It is therefore a syllogism incompletely 
stated. So Welton d(»fines an Enthymeme as “A syllogism 
abridged in expression by the omission of one of the 
constituent propositions.^^ In ordinary discourse 
syllogistic arguments are not usually 

arfttmenti"eomm- <^'xprcS8od in full, and the argunionts of 

on in ordinary everyday life are to a large' e'xtcnt 
discours’d. 

enthymematic. Outside the treatises 
oil logic we hardly meet with syllogisms of which the 
constituent propositions are all expressed. People often, 
take recourse to enthymemes to make a fallacious argu- 
ment appear true. It is therefore often a very useful 
means to cover fallacies in reasoning. 
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The three orders 
of enthymemes 
explained and 
illustrated. 


When the major premise of an entbymeme is supp- 
ressed, it is said to bo of the first order ; when tlio minor 
promise is suppressed it is said to bo 
of th(‘ second order ; and when tlie 
conclusion IS omitted, it is said to bo 
the third order. Every soul is a 
spiritual substance, therefore No soul is tangible, is an 
cnthynieine of the first ord n*, because' here' the major 
l)reiniso, No spiritual substances are tangible, has been 
suppressed. No spiritual substances are tangible, and 
therefore No soul is tangible, is aii enthymoine of the 
second order, because here the minor premise, j^very 
soul is a spiritual substance, has been supim'ssed. No 
spiritual substances are tangible, and Every soul is a 
spiritual substance, is an enthyniemo of th(» third order, 
because here the conclusion. No soul is tangible, has 
been suppressed. Similarly, John is ambitious, tlien^fon* 
he is unhappy, is an enthymeme of th(» first ord<ir ; 
All ambitious men are unhaiipy, and tlicr(d\)ro John is 
unhappy, is an enthymeme of the second order ; while All 
ambitious men are unhappy, and John is ambitious, is an 
enthymeme of the third order. We need not multiply 
examples to explain the nature of enthymemes of different 
orders. 


Enthymemes may consist of hyiiothetical as well as 
of categorical propositions. *Ioseph rennarks that 
syllogism, whether expressed in full or as an enthymeme, 
is a single act of inference ; it may be analysed into 
premises and conclusion, but not into parts which are 
themselves acts of inference " 
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Episyllogistic and Prosyllogistic Trains of Reasoning 

A polysyllogism or train of syllogisms is a combination 
of a iniinlxr of syllogisms, conclusion of one 

syllogism hoooming the premise of another. Such 
a train of syllogisms may consist either 

poly8yl"ogl7m“ or Propositions or of hyt)o- 

train of syllo- thotical Ones. Thus according to Kevnes, 
gisms. ^ 7 

‘‘A chain of syllogisms, that is, a series 
<»f syllogisms so linked together that the eoncliision of 
one becomes a premise of another, is called a polysyllo- 
gism”. In a polysyllogism, that syllogism the coiudusion 
of which is a premise of another syllogism is i^^allcd, in 
relation to the latter, a prosyllogism ; while the syll()gism 
w'hicli uses the conclusion of another syllogism as one of 
its premises is called, in relation to that other syllogism, 
ail episyllogism. A syllogism which in iVlation to one 
syllogism is a prosyllogism may be an eiusyllogism 
in relation to another. We may illns- 

tr«dn‘ot TCasfnlng c^amplo ; A is C, 

illustrated. li is A, B is (' ; B is C, D is B, .’. II is 

C ; I) is (\ E is I), /. E is In this 
train, B is C, I) is B, I) is (' is a prosyllogism in relation 
to the syllogism I) is(^, E is D, E is C, because the 
latter syllogism uses the conelusion of the former as one 
of its premises ; but it is an episyllogism in relation to 
tlr' syllogism A is C. B is A, /. B is C, because one of its 
premises is the conclusion of the latter syllogism. Thus 
we find that a prosyllogism ])roves a premise of an episyllo- 
gism. l"hc following is a concrete example : All material 
bodies are subject to decay, -Vnimal bodies are material, 
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/. Animal bodies are subject to decay ; Human bodies 
are animal bodies, /. Human bodies arc subject to decay ; 
The body of John is an animal body, /. The body of John 
is subject to decay. 

Clio trains of n'asonin^ i^iven above arc called synthe- 
tic*, cpisylloijristic or i)roi5n‘.ssivc. In a projicrc.ssive train 
of syllo^ijsms . -thoii<»:lit moves from prosyllogism to 
episyllogism. A train of reasoning is said to be rcgrc's 
sive, analytic or i)rosyllogistic wln‘n thought moves from 
episyllogism to prosyllogism. The following is an 
(i\ami)le of a prosyllogistic train : 

An epiayllogis- .^j] s^ubjc'ct nations are un progressive ; 

Ing illustrated. India is a subject nation ; /. India is 

uiiprogrcssive ; All those nations the 
goveriiinont of which does not express the will of the 
pi'ople are nnprogressive ; All sn))jeet nations arc* nations 
the government of which does not express the will of the 
p(*ople ; All subject nations arc* un progressive. In 
tins train the syllogism last stated prov(*s a i)remis(* of 
tlie syllc.)gism stated first. In actual occurrence of thought, 
both progressive and regressive trains of reasoning are 
met with. Thought advances from prosyllogism to 
o]nsyllogism when the most general i)rinciple is stat(*d 
first, and it. moves from episyllogism to prosyllogism 
\yhcn the most general principle is stated at the end. 

The Sorites 

A Sorites is a progressive, episyllogistic or synthetic 
train of reasoning composed of a number of enthymemes. 

C.. 34 ^ ^ Keynes defines it as “a polysyllogism 

in which all the conclusions are omitted 


09 



338 


THE GllOUNHWORK OF EOGiC 


ow.Q[)t the final one, the premises beim*: given in such an 
order that any two successive i)ropositions contain a 
common term/’ In a sorites the first syllogism of the 
series or chain is an erithyni(‘iiic of the third order, whil(‘ 
the last is an enthymeme of cither the first or the second 
order. There arc two forms of sorites, /•/■,. the .Vristotc- 
lian and the Goclenian, which may be illiistrat('d by the 
following symbolic examples : Aristotelian sorites — 


Sorites illus* 
trated by symbols. 


A is B, B is C, C is 1), 1) is E, A is 
E ; Goclenian sorites — 1) is JO, C is J), 
B is (J, A is B, .'. A is E. The order 


of the Goclenian sorites is the reverse of th(» order of 


th(; x\ristotelian. In the Aristotelian sorites tin* t(*rm which 


is common to any two successive 

The Aristotelian premises occurs as prculicate in the 
and Goclenian 

sorites compared. premise stated first and as subject in 
that which follows ; while in the 


Goclenian sorites the term which is common to any two 
successive premises occurs first as subject and then as 
predicate. Further, in the Aristotelian sorites tlu* premise* 
which is stated first in the series contains the subject of 
the conclusion, and the premise stated last tlu* predicate 
of the conclusion ; while in the Goclenian sorites tlu* 


first pr(*mise of the chain contains the predicate of the 
conclusion, and the last the subject. It will be found 
immediately, when we fully draw out the Aristotelian 
and Goclenian sorites, that in the former 


The fully 
deyeloped forms 
of the sorites 
Illustrated above. 


the premise stated first and all the 
suppressed premises are minor premises, 
while in the latter the premise 


stated first and all tlie suppressed premises are major 
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preinises. W'e mii'y now dcv(‘loi) tlu; two forms of 
sorites illustrated al)OVP, to make clear what we have 
staled ill the i)recedins>: lines. Aristotelian sorites — B 
is (.!, A is B, A is C ; C is 1). A is C, A is 
D ; D is E, A is A is JO. (.locleiiian sorites : — I) is 
10, (- is 11, (' is JO ; (‘is 10, H is (', B is 10 ; I> 

is 10, A is B, A is 10. 


Some concrete 
examples. 


AW iiuiy now provide a ooncreto oxainph' to lllustriitc 
the sorites. The followinj^ example is triv(‘n by Aristotle : 

Action is that in which hapjnness lie.s ; 
what contains happiness is the end and 
aim : the end and aim is what isluj*:hest ; 
therefore action is what is highest. The above exnni|)le 
gives ns the Aristotelian form of sorites, and we may obtain 
the Goelenian form by reversing tla* ord(»r of tlie premi- 
ses, as follows : — The end and aim is wliat is liigliest ; 
what contains h:ip])iriess is the end and aim ; a('tion is 
that in which happiness lies; therefore action is what 
is highest. The following statement of St. Panl in tlie 
Bomnm provides an example of the sorites : “For whom 
ho did foreknow, he also did predestinate to be conformed 
to the image of his son Moreover whom lie did predes- 

tinate, them he also called ; and whom he called, them 
he also justified ; and whom ho justified, them he also 
glorified.” The above is an Aristotelian sorit(‘s, and if 
the premises are reversed as before, we may have the 
form of the Goelenian sorites. 


There may bo sorites consisting of hypothetical 
propositions. AA'elton gives the two following examples : — 
“If any man is avaricious he is intent on increasing his 
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wealth ; if he is so intent, he is 
consisting *^of hy- <Hs(!Oiitentc(l ; if he is discontented, 

pothetical proposi- hois unhappy; therefore if anv man 
tlons illustrated. 

is avaricious, that man is iinhappy.^^ 
In tins ease all th(‘ constituent syllojrisms are pure 
hypothetical ones, while in the following example the 
last syllogism is a mixed hypothetical syllogism : “If the 
soul thinks, it is active ; if it is active, it has strength ; 
It* it has strength, it is a substance ; now the soul thinks ; 
therefore the soul is a substance/^ We may here remark that 
both the Aristotelian and the Gocleiiian sorites arc i)ro- 
gressive, and the Goclonian sorites should not be regard(‘d 
as a regressive train ol' reasoning, as soitie logicians 
suppose it to be. According to Hamilton th(» Aristotelian 
sorites is an argument in eomprcJiension, while tlui 
Goeleuian sorites is an argument in extension. 

We may now state tlic rules of sorites. The two rules 
of the Aristotelian sorites are; (1) only one premise can be 
negative, and if one is negative, it must 

Rules of the AriS' the last ; (2) only one ])reir.ise can be 
totelian sorites 

stated. particular, and if one is partieular, it must 

be the first. The above rules may be 
proved thus : — ^If two premises of a sorites are negative, 
then we shall come across a syllogism in the series consis- 
ting of two negative premises, which we have found is not 
allowed by a general rule of the syllogism. Again if one 
of the premises of a sorites is negative, the conclusion 
must be negative, and the predicate of the conclusion will 
therefoi'o be distributed. So the term which is the predi- 
cate of the conclusion has to be distributed in the premise 
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ill which it occurs. Wc have found that in the Aris- 
totelian sorites the predicate of the conclusion is the 
predicate of the premise stated last, and it can be. distri- 
buted if that premise is negative. So it is proved that if 
one premise is negative, it must be the last, in the Aris- 
totelian sorites. h^iirth(*r, if more than one premise is 
particular in a sorites, we sliall come across a syllogism in 
the series with two partienh r premises, which is not 
allowed by a general rule of th<‘ syllogism. Further, if 
the last pi'emise of an Aristotelian sorites be particular in- 
stead of the first, then there will b(; the* fallacy of undistri- 
buted middh*, b(‘<*auso the last premise* is the major 
premise, of which tlie middle term is the sulijeet, and it 
can be distrilnited only wlH‘n it is univ(*rsal. The other 
premise, whicli is suppressed, is the minor premise, and 
has the middle t(*nii as its predicate, and this promise 
being aHirniative (since the*, last premise alom* in the Aris- 
totelian sorites can be negative) cannot distribute tin* 
middle tern. 

The following are the two rules of the Goclenian 
sorites : — (1) only one premise can be negative, and if one 
is negative, it must be the first ; (2) only one promise can 
be particular, and if one is particular, it must bo the last. 
If more than one premise in this form of sorites is nega- 
tive, we have a syllogism with two 
^ The rules of the negative premises, as in the case of the 
stated andproTed. Aristotelian sorites, which is not allowed 
by a general rule of the syllogism. If 
one of the premises is negative, the conclusion will be 
negative, and the predicate of the conclusion will be dis- 
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tribntcd. The term which is the predicate of the conclu- 
sion has thcrcForc to be distributed in the premise in 
which it occurs. Wo have found that in the Goclenian 
sorites the first premise in the scries has for its predicate 
the term wliicli is the predicate of the conclusion. So the 
first premise must be negative, if any iircmise in the 
Goeleiiian sorites is to be negative, in order to distribute 
the retiuired term. If more than one premise is particular 
in this form of sorites, we shall come acr.,ss a syllogism 
in the syllogistic train consisting of t’svo particular pre- 
mises, as in the case of Aristotelian sorites ; but we know 
that this is not allowed, by a g(‘n<Tal rule of the syllogism. 
If one of the premises is particular in the Goclenian 
sorites, it must be th(‘ last, which, we have' found, cannot 
be negative and is tin* minor premise of the last syllogism. 
The middle term in this premise, being the predicate of 
an affirmative proposition, cannot lie distribut'd. TIkti*- 
forc it must be distributed in the sup/jiressed major 
premise. The middle term is the subject of this premise, 
and can be distributed only if it is universal. Therefore 
if any premise in the Goclenian sorites be particular, it 
must be the last, otherwise there will be the fallacy of 
undistributed middle. 

The examples of sorites which wx have so far given 
consist of syllogisms all of which are in the first figure. 
According to Mill, there may be a sorites in which the 
last or the first syllogism is either in the second or in the 
third figure. He gives the following example of a sorites 
in which the last syllogism is in figure 2 : A is B, B is C, 
C is H, D is E, F is not E, .’. A is not F. All the pre- 
mises of the above are supposed to be universal. Keynes 
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however’ ])oints out' that thoro may be sorites in the second 
or in the third figure. A sorites in the second figure 
consists of syllogisms each of which is 
in the mood liaroco, and consecinently 
the sorites may be said to be in the 
mood Baroco. He gives the following 
exain])le : Some A is not B, Every C is 
B, Some A is not C; Every D is Some A is not D; 
Iwery E is D, Some A is not E. K(‘yjics shows that 
when a sorites is in the third lignre, its constituent syllo- 
gisms are in the mood Bocardo, and eonse<|n(*ntly the 
sorites is in the sjinic mood. He giv'(*s the* folknving 
example to illustrate this : Som<* 1) is not E, Ev(*ry l)is 
.’. Some C is not E ; Every V is B, Some* Ji is not E ; 
Every Tj is A, Some A is !iot E. Tlu* above (*xamples 
are undeniably examph's of sorites, Imt we must rein(‘m- 
ber that the rules of sorites given in the previous ])ara- 
graph do not apply to them. These rules apply only to 
those* sorit(*s the eori'^titnent syllogisms of which are in 
the first figure. 


Keynes proves 
that sorites in the 
second and in the 
third figure are 
possible. 


The Epicheirema 

“An Epicheirema is a regressive chain of reasoning 

abridged by the* omission of one of 

The Epicheire- the premises of each prosyllogism” 
ma defined and , v ^ i 

its four forms ex- (Welton). It is therefore a poly- 

trated.^ syllogism with one or more prosyllo- 

gisms briefly indicated only. It being 
a regressive, analytic or prosyllogistic train of reasoning, 
the movement of thought in the epicheirema is from 
episyllogism to prosyllogism. The epicheirema may be 
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eith(M* single or double, and it may bo either simple or 
complex. So it may have four forms, ri\. (1) simple 
single, (2) simple doable, (3) complex single, (4) complex 
double. We may illustrate these forms by symbolic 
examples : — 

(1) Simple single : — Every M is V becauK(‘ it is X ; 
livery S is M ; Therefore S is P. This is single because 
only the major premise of the argument is proved by a 
[)rosyllogism, one premise of which is suppressed. If we 
fully exi)ress the prosyllogism which proves tlic major 
premise of the episyllogism, we find it to be — Every X is 
P (suppressed major ])rcmis(0 ; Every M is X ; tluirefore 
Every M is P. Thus we find that tin? prosyllogism which 
in this case proves one of the premises of the episyllo- 
gism, is an euthymeme of the first order. Let us take 
another cxaniph* : — M is P because X is ; S is ^1 ; S is 
P. Tn this case, if the ])rosyllogism, which is an (uithy- 
raemc, is fully developed, we have the argument: Every 
X is P (major premise) ; Every iNf is X (suppr(*Hsed minor 
premise) ; .'. Ev(*ry M is P. In this case tlie prosyllo- 
gism which proves one of the premises of the episyllo- 
gism is an cnthymeinc of the second order, 

(2) Simple double : — ^Tlie following are two symbolic 
examples of this form of the cpichcireina : (r/) Every IVI is 
P, because it is X ; Every S is M, boeauso it is Y ; there- 
fore Every S is P. I A) Every M is P, because every X is ; 
Every S is M, because every Y is ; therefore Every S is 
P. In the first example, the prosyllogisms which prove 
the two premises of the episyllogism are enthymemes of 
the first order, while in the second example they arc 
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<‘iithymciiiCR of tiu* s(30ond ord<*r. An <^i)ic*h(Mv<Miui is 
double when both the premises of the episyllo^isiii an' 
proved by enthymemcs. 

(3) Complex single : — An epicheirema is complex 
when its premise is proved by an enthynieme wliich aoain 
is proved by another enthymeme. If only oiu' of the 
premises is ho proved, we luive the simple complex epi- 
elieinnna, and if both the prei.iisc's are so proved we have 
the double eomph^x ei)ich(‘irema. Tin* following is an 
example of a single comph'x epiclieirema : — Kvery M is 
P, because it is X, and every X is \ ; lA ery S is M ; 
th('refore lw(*ry S is l\ 

(4) Complex double : — The following is an (‘\ami>l(‘ 
of tlie double <'ompIex epicheirema: I'Amuw JNI is P, because 
it is X, and every X is Y ; Every S is M because it is 
X, and <'v(‘ry N is O ; therefon* Ev('ry S is P. 

We may provide a e.()ncn*t(* example of the simph' double 
epicheirema : All ambitious men are unhai>py ixanusc^ 
they can never satisfy tluur desires, and all statesnu'ii nre 
ambitions because they always want to 
more powerful ; tlu;refore all statc's- 
meu are unhappy. We need not provide 
many more concrete examples to illustrate* the eiiiehei- 
rema. We may conclude with one furtliei’ concrete 
example of it given by Joseph : ‘‘Those who have no 
occupation have nothing -to interc'st themselves in, and 
therefore are unhappy ; for men with nothing in which to 
interest themselves are always unhappy, since* happiness 
depends on the success with which w<‘ advance the objects 
in which we arc interested ; and so wealth is no 
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.£!:u;iraiiU'(* of hapinnoss.” I loro the oontnil syllopiisiu is ; 
All who have nothinjjr in whioli to interest themselves are 
iinhap])y ; 'Phose who have no occupation have notliinjr 
in which to int(u*ost themselves ; tliercfon* those who 
have no occupation are unhappy. 



CHAPTER Vr 

FUNCTION, VALIDITY AND RANGE OF 
THE SYLLOGISM 


In this chaptci- \\r sliall consider whether syllogistic 
reasoning is nsei'nl, wh(‘ther it inv’^olv<‘s th(‘ fallacy of 
petitio ])riiieiidi, and what is its scope ; 

Problems to be mid lastlv we shall hriefly indicate* the 
discussed in this ' * . 

chapter. re'latioii betwe'cn ilu' lonn and matter 

of thought, that is, the general nature 

of the r(*lation between dedtiefidn and induction. \V(‘ 

shall be able to determine* the problem of the value and 

validity of the syllogism if we und(‘rstand ch‘arly its 

function. Por a long time it ha.s be(‘n argm^l that the 

syllogism is either useless or fallacious. Mill imts the 

matter thus : ‘ If all the facts of the major premise of 

any syllogism have been examined, the syllogism is iieed- 

le.ss ; and if some of tliem have not been examined, it 

is a petitio prineipii. But either all have been (*xaniined, 

or sojiK* have not. '^rh(*refore th(* syllogism is eith(‘r useless 

or fallacious.^^ 

Wc juust here remember that every useful and valid 
inference must .satisfy two conditions, / /•.. (i) it must 

contribute to the advancement of 

The syllogism knowledge, tliat is, the conclusion must 
cannot be regard- , , 

ed as nseless. be different from the i)rem7ses ; and 

yet (2) it must follow necessarily from 

the premises. Thus the. paradox <^f inference is that the 
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conc.Iufiioii arrived at by means of it must be within tlie 
premises and yet outside them, that is, it muwst \ro beyond 
the premises thoM<j:li it is implied by them. Does the 
sylh)gistie inlerenee satisfy these two eonditiohs ? [f 
it does not, it is eertainly valueless and invalid. In every 
syllogism there is a universal proposition, and w^e have 
s('eii that the mood Barbara is the ideal type of syllogism. 
It is Indd by the opponents of syllogism that in it the 
conelnsion does not go beyond the preiiiisc^s, and that 
th(!refore it is valueless. ^Letusnowsce what really is 
the function of syllogism by taking an example of it and 
asking whether it is useful. All material bodies gravi- 
tate, This stone is a material body, It gravitates, is 
a perfect syllogism in the mood Barbara. Tin* o|)i)oncnts 
of the syllogism hold that if we know that all material 
'bodies gravitate, we also know that this stone gravitates ; 
thus the e.onelusion does not provide any new in formation or 
go beyond the premises, and is therefore valueless and not, 
proptudy speaking, an inference. Is this contention true ? 
Tt appears that tlu' opponents of the syllogism are wrong. 
The major premisi^ of a syllogism need not be an onumer- 
ativc universal, that is, it may not be established by 
observing all the instances comprehended under it. In 
the illuwstratiou given above, the. major premise, All 
material bodies gravitate, is a true abstract \jniversal, 
because it has been established on the basis of some 
universal principle after observing only a few instances 
of material bodies gravitating. Thus, though w'e are 
aware of the major premise of the syllogism, the con- 
, elusion drawn from it may really provide some new 
anformation to the enquiring mind, and in this sense it 
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goes beyond the premises, though it necessarily follows 
iVom them. 

Inference is a movement of tlionght, and ii> claim 
to value depends upon subjective, not ni>on objective, 
conditions. We have seen that (‘ven in immediab* in- 
ference ther(‘ is a moveimmtof thought, and it is ther(‘forc 
inference proper. Mere verbal novelty is not siilliciciit 
for inf<*renc(‘. If we pass from the pro]K)sition that 
George the Fifth is the king of Fngland to the proposi- 
ti(m that George the Filth is Fngland’s king, there is no 
inrerence, since there is no movement of thought. But 
in syllogistic reasoning this is not so. I'hc novelty that 
is re(iuir(‘d by syllogistic reasoning is su))jccliv(^ novelty, 
as K(‘yn(!S puts it, not objective novelty or mere verbal 
nov(‘Ity. Lotus take the syllogism, All ruminants are 
herbivorous, (^HTiels are ruminants, Gamels are luTbi- 
vorous. I fere we may be aware of the major prennise 
without being aware of the conclusion, though the former 
im])lies the latter ; and this is C(*rtainly a ease of inferenee 
])ropor. Therefore the contention that the syllogism 
is nseh'ss cannot bo established. We may also point out 
that in a syllogism we do not draw a eonelnsion from 
the major premise alone, but the minor premise is also 
neeessary. This is recognised both f)y the dictum of 
Aristotle and by the dictum nota nota‘, as we ]) 03 nted 
out in onr discussion of the syllogism. If this is so, 
that is, if the minor premise is an indispensable necessity 
of the syllogistic argument, there is an additional ground 
to reject the contention that it is useless, since the eon-^ 
elusion is not drawn from the major premise alone. 
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■' ns iiowexjiinino MilPs contention that all arguments 

'arr* from particulars to particulars, lie maintains that 
syllogistic arguments are not, properly 

the*'*' * syU^rism oas(ia of inference'. They are 

examined. simply interpretative. Our arguments 

ar(5 always free from the necessity of 
taking recourse to the universal. We argue that John 
is mortal, James is mortal, Philip is mortal etc., therefore 
the Dnkc^ of Wellington is mortal. We need not infer 
the mortality of the Duke of AVellington from the premise 
All men are mortal. The universal proposition of a syllo- 
gism is nothing bnt a memorandum of observed facts. We 
may no doubt argue in this way that John is mortal, James 
is mortal, Philip is mortal etc., therefore All men are mortal ; 
and th(^ Dnke of Wellington is a man, and therefore he 
is mortal. Unt such a process of thought is not lu^cessary 
to arrive at this conclusion, b(n‘,ause we can pass directly 
from the observed facts to the ultimate conclusion with- 
out taking the help of the universal proposition All men 
are mortal. Thus Alill writes, ‘‘T cannot i)ereeive why it 
should be impossible to journey from one place to another 
unless we march up a hill and then march down again.’^ 
“Not only may wc reason from particulars to particulars 
without passing through generals, but we perpetually do 
so reason.” ‘’The child who, having burnt his lingers, 
avoids to thrust them again into the lire, has reasoned or 
inferred, though he has never thought of the general 
maxim, Pire buriis.'^ But Bradley rightly points out that 
no inference is possible without the help of some universal 
element. Even in induction, which Mill advocates so 
vehemently, it is impossible to establish a valid conclusion 
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without perceiving;’ tl 10 univorsjil connection betwcnni the 
subject of inference and the inferred propcTty. Even 
when MilVs village matron linds out what the illness of a 
neighbour’s (!hild is from the illm^ss oT herown child which 
she observed in the past, she can correctly ilo so only if 
she sees tin* universal connection between th(‘ illiu'ss and 
its symptoms. Only in an analogical argument do we 
pass from the i)artieular to the particular without tlu* 
hel]) of any universal element. Hut such arguments, as 
we shall later find, arc more often fallacious than Tiot. 

Since it is impossibhi to do away with the universal 
clement in reasoning, it is also imi)ossible to disp(*nse with 
the need of the syllogism. Ff tlu* syllogistic argument 
is nothing but the interpretation of the major premise in 
the eonclusion, then even gconietrieal infereneo must be 
regarded as mer(‘Iy interpretative and not as reasoning 
proper. Hut in the deductive reasonings of g(‘ometry, 
though conclusions necessarily follow from scir-(‘vi(lent 
axioms and ])Ostulatcs, it cannot lx; contended that they 
arc apprehended as soon as the axioms and postulates art* 
known. Even if we know the latter, wt^ are not awart; of 
many of the conclusions that arc cstal)lish(*a from them. 
We have already slunvii that there is u rt'al advaii(*ement 
of knowledge in syllogistic argum(*nts. By means of 
syllogisms the laws of Kepler arc ext(*ndcd to newly dis- 
covered planets and satellites, which had not been observed 
when the laws were established. Even Mill admits 
that the argument. All men are mortal, the Duke of 
Wellington is a man, therefore the Duke of Wellington 
is mortal, is an argument the conclusion of Avhich is not 
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jippvohendod as soon as the major premise is given, since 
when he was Avriting his Logie the Duke of Wellington 
was still alive. Kve.n Bradley admits thatthroe-fonrths of 
oiir reasonings are syllogistic. Thus we findtliat the syllo- 
gism is not useless, for the conclusion is 

to which OTrargu“ obviously appvcluiiidod as goon as 

ments lead. we apprehend the major premise, and 

the minor premise is indispensable. 
Only when the major premise of a syllogism is an enu- 
iiK‘rativ(^ universal, that is, is established by observing 
all the instances comprehended under it, can it l)e regarded 
as not very useful. W(‘ shall find, when \\\\ discuss the 
validity of induction, that the general [)ro[)osition {‘sta- 
blished by induction is only hypothetical, and can b(^ 
veriHcd and proved only when t(;stetl by syllogistic 
veasoning.Jl 

'Fhe above considerations will now enable us to 

establisli that th(* syllogistic argument is not fallacious. 

The charge, that the syllogism involves 

The arguments th(‘ fallacy of petitio i)rincipii, is of 
of Sextus Empiri- -i ,, . . x i t 

cus and Mill as to cousKlerablc antiquity. It was advanced 

reasoiilng”**'*n- J^mpiricug iu tlio setond 

volve the fallacy century A. 1)., and in modern times by 

cipil.**^****^ others, Sj[;xtns. Empiricus 

held that in every syllogistic reasoning 
the triitli of the, conclusion is assumed in the truth of the 
major premise and tlicreforc the fallacy of petitio 
principii is committed. The fallacy of petitio principii 
occurs if the premise from which a conclusion is deduced 
is itself proved by evidence which includes the conclusion. 
Sextus Empiricus supposed that the major premise of the 
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syllogism is always an eiuimorativo niiivorsal, and that 
tliereforo the conelusiou cannot go beyond it, as in the 
syilogisni, All the almost les were Jews, Peter wasanai>ostlc, 
therefore Peter was a Jew. It is undeniabJe that in such 
a reasoning the conclusion is required to prove the major 
l)remise, and therefore is assumed in the major premise. 
But hero also, we must remember, the comdusion follows 
not meredy from the major prcMise, but from two premises, 
the major and the minor. And Sc^\tus Kmi)iricns is 
wTong in supposing that the universal proposition in the 
syllogism is always an enuinerative universal. Wo have 
already found that a syllogism which is of value reciuirea 
a major t)rcmise which is a true absti'ac.t universal. 

Mill and his follow<»rs also regai’ded syllogisms as 
unnecessary and fallacious. Mill do(‘s not seem clear as 
to the meaning of the fallacy of petitio princqni. Does 
lie UK^an that in a syllogism, if the conclusion is false*, the 
premises (provided the process of 
that the syllo- reasoning is corriict; are also false* t 
refiUeir *®'*“®*®“* This is not the proiier meaning of th(j 
fallacy of petitio principii. In this 
senses not only the syllogism but every other form of 
demonstration, geometrical or other, involves petitio 
princiiiii, since in every demonstration, if tb(^ eonelnsion 
is false, the premises cannot be true. But the charge of 
petitio principii can only be brought in a true sense 
against the syllogistic argument, if it can be shown 
that in syllogism the conclusion is required as evidence 
to prove the major premise and is thus assumed in that 
premise. But we have already seen good reason to 
conclude that this contention cannot be granted. 

23 
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Koynos and Johnson rightly rnmark that the validity 
of syllogistic reasoning rests npon subjective or episteraic 
conditions, not ui)on objcctiv^e or constitutive conditions. 
Objectively viewed, the syllogism can be regarded as 
fallacious, because the objects to which the major premise 
refers include tlu^ object or objects to which the conclu- 
sion r(‘f(u*s ; and from this point of view Mill regarded 
the syllogism as involving the fallacy of p(‘titio principii. 
fhit we have already pointed out that the cssene.e of 
inference is movement of thought, and if w(‘ do not know 
the conclusion as soon as we know the premises, and the 
conclusion imparts some new information, tluTc is in- 
ference proi)er. If so, the epistemic or subjective 
validity of the syllogism cannot b(' questiomHl, and the 
epistemic factor of inference, which is concerned with 
what wc liappen to know, rather than the constitutive 
factor, which is concerned with what is thought u))oiit and 
is independent of us, is what deterniincs the validity of 
inference. 

Welton therefore sums up as follows the arguments 
required to prove the validity of syllogistic reasoning : 
“The major is essentialy not a mere summation of observ- 


ed instances ; the minor is a necessary 

the reTiSto^ach? is possible 

ed. to accept the prcmiises without drawing 

the conclusion, and hence to make pro- 
gress in knowledge by means of syllogism ; and the fact 
of inference depends on the rigidity of the proof, not on 
its novelty.” A ^Jlogimn does involve the fallacy of 
petitio principii if its major premise is an enumera- 
tive universal. Again, if a syllogism is proved by another 



FlJN^rTlOX, VALIDITY, AND KANCiK OK SYI [.OI^ISM 35 .') 

sylloj^ism, and this Jigain by a third, and SO on, as in the* 
case of a train of reasoning, there is an infinite n'gress. 
and in such a case the fallacy of [letitio principii occurs, 
because the syllogism which proves another syllogism 
itself rc(inires proof. The syllogism may also be regarded 
as fallacious if viewed objectively ; but in deductive 
reasoning, as we have found, subjective* validity is 
suflicient. ^ 

We may now^ consider the range and limitations of the 
syllogism. It has been claimed by 

limitations Whately, Howen, ]\lans(*I and others 

the syllogism, that the syllogism is the only type of 
aU^inferences^”to «^cdiate inference anil that every mediate 

the syllogistic inference can be syllogistically (Lxpress- 

form is not ten- . . , 

able. eci. U hately attempted to reduce 

inductive reasoning to tlie syllo- 
gistic form. Araiiscl attempted to reduce the argu- 
mentum a fortiori ' to the syllogism. Thus he reduces 
the argument, A is greater than B, B is greater than 
C, A is greater than C, to the following syllogism : 
Whatever is greater than a greater than (J is greater than 
C ; A is greater than a greater than C ; A is greater 
than C. But in this argument the major premise assumes 
the conclusion, and B, which occurs in the conclusion, does 
not occur in the premises ; therefore this is not a syllo- 
gism proper. Syllogism is only one of the various forms 
of mediate inference and should not bo regarded as the 
only type. 

We have seen that the relation from which the syllogis- 
tic inference is drawn is that of subject and predicate ; 
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but from other rehitiona wo (mu draw infcronc50s which 
(*?innot bo rcgnrdcid as syllogistic. Thus Wolton says, 
“The syllogism deals only with propositions which 
express the relation of subject and attribute, and 
inferences from other relations, though 

deratioif^ ol^^”he perfectly valid, not only 

principles of syn- are not made syllogistically, but cannot 
thesis of relations , x* c x -i i • xi x j? yy 

shows that the satis tactorily expressed in that torrn . 

the*^onl™ type*^of require a logic of relatives to find 

mediate inference, out all th(» relations from which 

inferences may be drawn, but since 
relations are vague, it is difficult to elaborate such a logic 
in its perfect form. Bradley says that the principles of 
synthesis of relations, upon which all inferences depend, 
are as many as there are categories, but he mentions five 
main typos of these principles. These are : — 

(1) Synthesis of subject and attribute, as illustrated 
in the case, All men are mortal, Socrates is a man, 
/. Socrat(»s is mortal. All syllogistic inference rests upon 
this principle of synthesis. 

(2) Synthesis of identity, as illustrated in tlie case, 
A is the brother of B, B of C, and is the sister «d‘ I), 

A is the brother of D. 

(3) Synthesis of degree, as illustrated in the case, 
A is hotter than B, B is hotter than C, A is hotter 
than C ; or, is greater than B, B than C, A than C.- 
This principle of synthesis is the basis or ground of the 
argiimentiini a fortiori. 

(4) Synthesis of time, as illustrated in the case, A is 
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before B, and B before C, A before C ; or, A is after 
B, B is contemporary with t; /. A is after C. 

(5) Synthesis of space, as illustrated in the case, A is 
north of B, and B west of C, C is south-east of A. 


rhoiigh this list of the principles of synthesis of 
relations is not exhaustive, it throws nmeh light upon 
the problem of the different forms of mediate inference. 
Of these principles, tin* syllogistic iuf(‘reucc rests upon the 


first alone. The inferences illustrated in the other four 
cases ar(‘ not syllogistic, and have* no universal major 
premise. Thus we iind that the syllo- 
gism is not the only form of mediate 
inferencts and not even the only form 
of deductive mediate infijnuice, for all 
the inferences illustrated above are 
deductive, though only the first is 
syllogistic. Though this is true, it is undeniable that the 
syllogism is the most important, the most universal, and 
the most accurate form of infercnc,e, and the major portion 
of our inferences are syllogistic. Though the syllogism is 
limited in range, it is perfect as far as it goes. 


The syllogism 
not the only type 
ot deductive medi- 
ate inference, but 
by tar the most 
important. 


[Mr. RusselF has thrown much light upon the problem 
of the logic of relatives. It is owing to his work that 
we can now jirovide a list of the most important rela- 
tions which are the ground of inference : — 


1. Subject and predicate relation. — This relation, as 
we know, is the ground of syllogistic inference. 


* The f)ortion within square hraukets may he omitteil hy Inter- 
metUate students. 
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2. Transitive relation. — This also 

Russell's class!- yield valid conclusions. “A transi- 

ficuUon of rela- . 

tions from which tivc relation is such that if it relates one 
ilriTwir**** term to a second term and this second 

term to a third term, then it must relate 
the hrst to the third term^\ If A is younger than B, 

and B is younger than (', then A is younger than C. 

3, “An intransitive relation is such that if it relates 
one term to a second and this second to a third, it cannot 
relate the first term to the third. Thus if A is the father 
of B and B is the father of C, A cannot be the father of C.” 

4. “A non-transitive relation is such that it may or 
juay not be transitive. Thus A, who is a friend of B 
who is a friend of C, may or may not be a friend of 

0 . Symmetrical relations. — “A symmetrical relation 
is such that if it relates one term, A, to another, B, it also 
relates B to A r.r/. equals^ *is identical with.^ If A 
equals, or is identical with, B, then B equals, or is 
identical with, A. 

(). Asymmetrical relations. — “An asymmetrical rela- 
tion is such that if it relates A to B it cannot relate B 
to A thus after’ is an asymmetrical relation. If A is 
after B, then B is not after A. 

7. Non-symmetrical relations. — “A non-symmetrical 
relation is such that if it relates A to B, it may or may 
not relate B to A f\g, ‘hate’. Tf X hates Y, Y may or 
may not hate X. 

8. Connected relation. — “A connected relation is 
such that given any two of the terms which it relates, 
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it either relates the lirst to the second or the second to 
the first, and it may relate both tlie first to the second and 
the second "to the first. Thus ainon^ th(‘ points on a line, 
of any given two, one must be to the l(‘ft of the other, or 
this must be to tlie lei't of the one/’ “Relations whicli 
arc at once transitive, asymmetrical and connected an; 
of special importance in mathematical reasoning, since 
they give rise to scries.” Transitivem»ss is a relation 
which s(‘curcs the validity of non-syllogistic reasoning. 
Some relations occurring in non-s'dlogistic arguments an* 
asymmetrical as well as tninsitive. 'Phis is evident in 
the a fortiori reasoning.] 

The progress of knowledge deiunuls upon correct 
inference, and we know that the two main types of infe- 
reiice arc syllogism and induction. Souk* logicians, su<’h 
as Whatcly, Maiisel and others, supposed, as we have 
found, that the syllogism is the oidy type* of valid mediate 
inference, and they refused to regard induction as an 
indei)endent form of it. On the other hand Mill and his 
followers minimised the iin[)<)rtance of 

Dogmatism syllogistic reasoning ; they supposed 
either of formal ; . , p , 

logicians or of the that intcrence is always from the i)arti- 

maSr logic Ts particuliif, tliat tho major 
not tenable. premise of the syllogism is a mere 

memorandum which registers observed 
experiments, and that the passage from the geruiral to the 
particular in the syllogism is not inference but mere intcr- 
im'tatioii of what has been observed. Our discussion has 
shown that neither syllogistic inference nor inductive 
inference can be ignored by thought. Both types are 
necessary for knowledge. The major premise of the syllo- 
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gisMi, if it in not u soil-evident axiom, must express a 
belief which has been proved by induction, if the syllo- 
gistic reasoning is to be valid. Similarly, if induction is to 
prove or (liscov(‘r some law which is true and useful, it 
must nc^t depend simply upon observation of facts, but it 
should also be formally valid and its conclusion verified 
by syllogistic reasoning. The study of the formal princi- 


Form and matter 
of thought cannot 
be divorced from 
each other. 


l)les of thought becomes bari-tm if they 
are not the forms of things as well. 
Similarly the study of i)artieular facts 
cannot contribute' to the advancenumt 


of knowledge unless the forms which exist in them are 
also studied at the same time. So it is true to say that 
form without matter is empty, and mattc^r without form 
is barren. Sciences study difterent branches of ph(momeiia, 
and when we have discovered all the main branches of 


possible knowledge, w(‘ can study the forms of knowh'dgo 
even when onr knowledge is incomplete in extent. But 
as Joseph rightly remarks, “Validity of 

formal logtc is ^ thing worth studying, not only 

useful by itself for its own sake, but in some degree lest 
be\oo we infringe it ; yet it is psychologically 

possible', by studying it too much and too 
exclusively, to become distracted from due care about 
truth of fact.” He also says, “If this is true, we may say 
on the one hand, that no study of the nature of inference 
can be adeepiate which treats it as an operation performed 
with symbols, or one intelligible at any rate when we work 
merely with symbols.” Those logicians who reduce the 
study of logic to the study of symbols make it a barren 
science, and such a symbolic must be regarded as incapa- 
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bl(‘ of contrihutiifj*; much to the advuneoinetit of know- 
ledge. Modern logicians rebelh'd against the ilognuitic 
logic of the School men because it did not recognise the 
importaruM* of the study of nature. 


The old and the 
modern spirit of 
logic. 


From the time* of tin* llid’ormation and 
Renaissance nnm began to study nature 
with greater att(*ution. '“The mandate 


issued to the age of Flato and Aristotle, was, Bring yoiir 
beliefs into liarmony wdth one anotlun* ; tli(‘ mandate of 
the mediaeval s[)irit was, Bring your Ixdiefs into harmony 
with dogma; the mandate of th(‘ new si)irit whicli n'bclled 
against the authority of the (,'hurch was, Bring yoiirboli(‘fs 
into harmony with faet/^ But even aneitmt and mediaeval 
logicians recognised that the beliefs and dogmas reciiiired 
by knowledge should be eoiisistent with facts. Tli(3 
promises reqiiir(*d by knowledge must be true, that is, 
consistent with exi)eri(‘ne,e, and we must 

Induction proves know how they be acciuin'd. 

the universal pre- ,,, , . i i i- • 

mises used by AV e do argue from accepted helieis and 

therelOT^the lo^ opinions provided by experts, ns in 

mer is the correc- deduction, and such a method of in- 

tive of the latter. i 

The ultimate ierence is very useful and ii(*eessary tor 

S'm&endsSon I'^grcss of knowled}?(i, i.rovidcd 

its universal pre- there are enquiring spii’its to (luestion 
by^priorTnduaion* examine th(‘ validity of the acc(‘,pted 

opinions. Induction performs this func- 


tion, and it is, therefore, absolutely no<*e.ssary for the 
proof of the validity of the univ<‘rsal proiM»sitionor propo- 
sitions from wdiich syllogistic reasoning infers. Syllogism, 
therefore, without the aid of induction cannot establisli 
conclusions which are ultimately valid, that is, consistent 
with the content of reality. 



CHAPTER VTI 

FORMAL FALLACIES 

Tli(‘ term fallacy is used in different senses. A false 
stateinent is often said to be a fallacy. Tims we say 
that the statement that men walk on 
ol fallacy ™****'*”^ their heads is fallacious. It is also 

lu'ld that a false belief is a fallacious 
b(‘lief. Thus to b(dieve in ghosts is regarded as a falla- 
cious belief. Kv(m an ungrammatical sentence, c.r/. Five 
men is coming, is said to be a fallacious sentence. But 
in logic the term fallacy should be used to denote an 
argument which is really false, though it a pj^ears to be 
true. Pro[)erly speaking, a false argument alone should 
be regarded as a fallacy. A false belief or a false state- 
ment should not be so r(*garded. According to »loseph, 
“A fallacy is an argument which appears to be conclu- 
sive when it is not ; and the chief use of studying falla- 
cies must be that we may learn to avoid thein.^j? The 
fallacy is also delined as “a violation of logical principle 
disguised under a show of validity/^ It is therefore 
clear that not every confusion of thought or prejudice 
should be regarded as a fallacy. 

Many logicians are of opinion that fallacies need not 
be studied as a distinct subject in connection witli logic. 
They hold that the violations of grammatical rules arc not 
studied separately, and iu the same way the violations 
of logical principles need not be studied separately. It 
is true that a knowledge of the principles of logic enables 
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US to some extent to deteet fnllacies 

stud? oMallae/es" violation, and that 

a study of Fallacies do(‘s not enable us 
to avoid errors in reasoning:. It is triu* that a jisyelio- 
logist can well understand the principles of the operations 
of the mind only wlien he studies both abnormal and nor- 
mal mciical processes, and a physiologist can gain a clear 
understanding of the conditions of health only by study- 
ing the ]>rinciples both of diseases and of lu'alth. Ihit 
a logician cannot ac<[nire insight into the principles of 
valid thinking by studying fallacies. Though this is 
true, it cannot be denied that we can know a thing 
completely only by knowing its opi)osite. So a study 
of the ti'ansgressions of logical princi])les along with the 
study of the ])rincii)les themselves may enable; us to s<'(‘ 
more clearly what the principles of valid tln’nking are. 
Therefore the study of fallacies cannot be r(*garded as 
itself fallacious or useless. 

/According to Mill th(»re are two main sources of falla- 
cies, viK, moral and intellectual. Fallacies an* often 
committed as a result of passion, in- 
dolencc, prejudice (‘tc. ; th(*se an^ juoral 
sources of fallacies. Again, men commit 
fallacies because they sometimes fail to think rightly. 
Fallacies which are due to the failure to think accurately 
arc those which have an intellectual source. 

It is very difficult to classify fallacies. Various classi- 
fications arc given but none of them is scientific. Aris- 
totle classifies all fallacies under two main heads, vt\. 
(1) fallacies in dictione, under which he includes Equi- 
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vocation, Amphiboly, Composition, 

Different clas- Division, Accent, and Figure of Speech ; 
sifications of fal- , / \ , 

lacies. and (2) tallacics extra dictionem, under 

which he includes Accident, Secundum 
quid, Ignoratjo elenchi, Petitio principii, Non cansa 
pro causa, Consequent, and Many Questions. The former 
class of fallacies, but not the latter, has its source in the 
ambiguity of language. Whately classifies fallacies under 
two main heads, vr,. (1) logical or formal, which he sub- 
divides into {a) purely logical, (h) semi-logical, and (2) 
material. Mill gives the following classification : 


f of simple Inspcetion 1. Fallacies a j)riori. 


Fallacies 


f From 
eviden- 
ce dis- 
tinctly 
conceiv- 
ed. 


Inductive 

falhudcs 


2, Fallacies of 
observation. 


II. Falljicies of 
, generalisation. 
. Deductive^ 

Uallacies M. Falla(*i(‘s of 
' ratiocination. 


of In- 
ference j 


From cvidencel 
indistinctly f 
conceived ) 


.5. Fallacies of 
confusion. 


Other logicians classify fallacies under three main 
heads, ri.\, (1) Non-logical or material fallacies, which 

are subdivided into M Premise unduly assumed (petitio 
pi incipii), (b) Irrelevant conclusion or Ignoratio elenchi ; 
(2) Non-inferential logical fallacies, which include falla- 
.^cies of definition, division, classification, etc. ; (3) In- 
ferential fallacies, which arc either (a) inductive or (b) 
deductive. Deductive inferential fallacies are again 
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subdivided into (i) Formal fallacies and (ii) Sonii-logical 
fallacies. We shall not treat of iion-logieal or material 
fallacies and inductive inferential fallacies in this volume. 
Other fallacies, which are connected with the ])rol)le!ns 
treated of in this volume, will be discMisscd under three 
main heads, (1) Non-inferential logical fallacies, (2) In- 
ferential formal fallacies, (3) Semi-logical fallacies. This 
classification, though convenieiit, does not claim to b(‘ a 
scientific one. 

Non-inferential Logical Fallacies 

In consequence of failure to understand tin* mc'aning 
of terms clearly, we often use concepts which arc vague. 

If a term is clearly defined and iindcr- 

Vague Concep- ^tood, we can get rid of fallach's inci- 
tion. ^ 

dental to vague conception* Thus the 

tcTin ‘infinite^ is used to moan ‘finite at a very extended 

limit, ^ though the term ‘infinite^ really means ‘that which 

is limitless.^ Similarly the term ‘eternar is used to m(‘an 

‘enduring throughout a very long time.^ But the t(‘rm 

Vt(*rnal^ really connotes existence out of time. 

Fallacies incidental to the use of inconsistent terms 
occur when incompatible words are combined into terms. 

These fallacies also occur because we 

Inconsistent often fail to see the meaning of words 
terms and propo- 

sitlons. clearly and distinctly, thus such terms 

as ‘indivisible matter,' ‘sweet sorrow,^ 
‘circular straight line,' ‘pleasant anger,' ‘angular happin(^ss' 
etc. are inconsistent terms. The use of such terms should r 
be avoided in logic. Again, sometimes we commit the 
fallacy of inconsistent propositions, when the subject 
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and the predicate which are combined in the proposition 
are inconsistent terms. Thus the propositions ‘Man is 
immortal/ ‘Every rule has an exception/ ‘Mind is visible/ 
‘Truth is (ionsistent falsehood/ ‘Misery is desirable/ arc 
inconsistent. The pro[)osition ‘Epimenides the Cretan 
says that all Cretans are liars/ is also s(df-contradictory 
or inconsistent, because it means that Epimenides can 
only speak the truth if he lies, and lies if he s])caks 
the truth. We use inconsistent propositions only whim 
the meaning of the terms of a proposition is not well 
defined and understood. 


Fallacies aris- 
ing from violation 
of the rules of De- 
finition, Division 
and Classification. 


We have already discussed, in the chapters on D(*fi- 
nition, Division and Classification, the fallacies which 
arise from the violation of the rules of 
definition, division and classification. 
So these fallacies need not aj;ain be 
treated of here. Students will find 
them clearly and fully discussed in the 
chapters mentioned. The fallacies of definition are n?- 
dundant definition, too wide definition, too narrow defini- 
tion, obscure definition, taiitologous circular definition, 
negative definition and figurative definition. The 
fallacies of division and classification are cross or 
overlapping division, too wide division, too narrow divi- 
sion, metaphysical division, physical partition, artificial 
classification, etc. These fallacies, though logical, are 
not fallacies of inference. 


Inferential Formal Fallacies 

Under this head are included those fallacies which 
arise from the violation of the rules of opposition, of 
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odiictions, of syllogisms, of mixed syllo- 
tpeated**^in* *^his Sisms, of sorites and of (‘piclieirtMiia. 

section. Thcs(» faliaci(*s h:iv(^ becMi explained 

el('arly in connection with the disens- 
sion of the tojncs mentioned. Fallacies incidental to 
opposition occur when the rules of inferene(‘ by opposi- 
tion are violated. When two propositions arc in con- 
trary opposition, we can pass f oni th() tiMith of one to the 
falsity of the other, but not eonv('rsely. Thus it is 
fallacious to argue that if an A proposition is false, th<' 
corresponding F proposition is true. 

Fallacies mci- Similarly of two siibaltcTn propositions, 
tion. when the universal is true, the exnT(*s- 

ponding particular is tni(‘, but it is falla- 
cious toargiK* that when the universal or subalternans is 
false, the corresj^onding particular or subaltern is also false 
Again, though wc can pass from the falsity of tlu^ subal- 
tern to the falsity of the subalternans, it is fallacious to 
argue from the truth of the subaltern to that of tin* 
subalternans. Again, of two sub-contrary pro])ositions, if 
one is fals(j, the other is true, but it is fallaoions to 
argue that when one is true the other is false*. 'I'he confu- 
sion between contrary and contradictory opposition oftem 
gives rise to fallacy. 

Eductions, we have found, are of two kinds, n\. 
material and formal. Wc have showri how material 
eductions may l(*ad to fallacies, and that 

deniaMo Mteriai *^0 correctness of mattirial eductions 
and formal educ- depends upon tlu* knowledge of facts. 

Students wilHiudthat fallacies incident- 
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al to material eductions have been treat(*cl in connection 
with the discussion of tli(» forms of those eductions. \Vc 
need not ri'peat them hero. Fallacies incidental to formal 
eductions an* those which arise from the violation of the 
r*nles of conversion, obversion, contraposition and 
inversion. Tlic commonest of these fallacies consists in 
simply conv(Tting an A or an () proposition. If A is 
simply converted, or (> is converted at all, there is tluj 
falljicy of distribution. It is a rule of (‘diiction that no 
(,(‘rjn should be distributed in the conclusion if it was 
not distributed in the ])remis(*. If A is simply conver- 
ted, the prcdicat(‘ term of the original proposition, which 
is undistributed there, becomes distributed in the conclu- 
sion, as the subject of a uiiivorvsal proposition. Again, 
if O is converted, the subject term of the original pro- 
position, which is undistributed, becomes distributed in 
the conclusion, as the predicate of a negative proposition. 
Fallacies incidental to contraposition and inversion also 
occur when a term which is not distributed in the premise 
becomes distributed in the conclusion. These fallacies 
are really fallacies of conversion. Thus if 'we conclude 
from No S is P to All not-P is S, there is the fallacy of 
contraposition. To inf«n* from Every S is P that No not-S 
is P, or from No S is that Every not-S is P, would be 
to commit the fallacy of illicit inversion. Similarly if 
we pass from the proposition ‘Thought is existent’ to the 
proposition ‘What contains no element of thought is non- 
existent,’ wc commit the fallacy of illicit inversion. 
Students may consult the discussion of formal eductions 
if they wish to understand clearly the fallacies which arise 
from the violation of the rules of formal eduction. 
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T!i(» fallacies which arise from the violation of the rules 
of sylloj^ism have been fully discussed in the eliapter on 
sylloo'isni. Here w(‘ need onlv name 

dSISt X 'IVv arcHl) the fallue, ef 

gisms. four terms (Qiiat(‘rnio Terminorum), 

(•-') th(‘ fallacy of undistributed middle, 
(3) the Fallacy of illicit process of IIk^ major term or 
illicit major, (4) tlie fallacy of illicit process of tlie minor 
term or illicit minor, (5) the fallac‘y of negative premises. 
Fallacies are abstract when they are eoimnilt(‘d o|)enly, 
and concrete wlum they are hiddejj by the language*. TIk* 
fallacy of undistribut(‘d middle is V(‘ry ofbai commith'd, 
and should be guarded against. 

Fallacies incidental to mixed syllogisms have been 
fully discussed in the chapter on Jiiixed syllogisms. 

Fallacies of hypothetical syllogisms an* 

Fallacies inci- number, ri\. (I) denying the 

ileutal to hvpolhe- » 

' tical syllogisms. Consequent, (2) affirming the antece- 
dent. The form(»v occurs when by 
denying the autcccdcnt we deny tin* (*onse(pien<, and the 
hitter occurs when by aiKrming the eons(Mjuent w(‘ ahirm 
the antecedent. Tlicse fallacies are call(‘<l by Aristotle 
fallacia cons(‘((m*ritis. 

Fallacies occur in disjunctive syllogisms wlu'n from a 

disjunctive ])roposition whose alternatives arc* exehisivo 

but not exhaustive W'e affirm one of the 

1 *^?*l**?®j. alternatives bv deriving the other, 

dental to disjunc- . . ' . 

tive syllogisms. Again, when a disjunctive proposition 
has’its alternatives exhaustive but not 
exclusive, wo commit a fallacy if wc deny one of tliern 
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by allirminjv tho othc^r. (For illustrations soc tlio chapter 
on Mixed Sylloj!:isinsJ. 

Diloinrnatic arj»:iiinents are fallacious when the alterna- 
tive's are' not exclusive and exhaustive. We have seen, 
in discussing the dilemma, how it is 

dontal"*tr dilem- «scii))c bolw'ocii tlic horns ol' 

mas. ji dilemma, to take it by its horns, or to 

rebut it. We liave' pointed out in 
what circumstances dileunmatic arguments are fallacie)us. 
(vStudents are rel'crred to the chapter on Mixed Syllogisms 
to find the fallacies incidental to the dilemma). 


Fallacies also arise from the violation of tlie rules of 
sorites and epicli(*iroma. Students arereh'rred to the chap- 
ter on trains of syllogism for the rules 

Miontal to sorites, 


Fallacios inci- and cpielK'iroma, and for tlie 


epicheiremu, and tallaeies whieh mav arise from tlu'ir 
enthymemes. . , . ^ n . • . i i 

violation. I^allaeies incideiitaJ to euthy- 

meines are nothing otlu'T than the fallacies of syllo- 
gisms. 'Fo find out tlie fallacy in an enthymematic argu- 
ment we should reinstate the suppressed i)rop()sition, 
and state the syllogism in full. Sophists often take recourse 
to eiitliyrnenK's to delude their opponents. 

' ^ We may here name another class of fallacies known 
as the fallacy of Many Questions (Flures Int(‘rrogationes). 

It occurs when one answer is demanded 

Ma’i'’ 'Sneationi ‘l«''stion.s contuined in one 

(Pliires Interroga- soiit('nce. '^Flius if anyone asks, 

tiones). 

Have yon left off* beating your father ? 
no single answer, whetlier ‘yes’ or ‘no’, can be given by 
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the ordinary |)ersoii. If he answers ‘yes\ it iinijlies that 
once lie iis(»d to boat his father ; if lie aiisw(M*s ‘no’, it 
i!n[)lies that he beats his fatlier even now. Sindlarly it 
frequently happens that no sinpjh‘ answer ean In* o;iv(‘n 
to siioh (piestions as, Where did yon hide the ^oods you 
stole last nie:ht ? Have yon jxiven up drinkinj^ ? Have 
you east your horns V et(\ Soiihists often asked sueh 
questions to place their opponents in a dilVieulty. Lawy(‘rs 
often use these <iu(‘stions in eross-(‘Aauiinalion. In induc- 
tive reasoning!: we often eoniinit a falla(*y when w(‘ su])pos<^ 
that a caus(‘ wliic'h produces an idleet is th(‘ only c-aust* 
of the (*V(‘nt. Thus when W(* snppos(‘ that death luis but 
one cause, or that a particular disease^ has but oin* (‘xiila- 
nation, or that huuoer can be ap])eascd only by one kind 
of food, we conun it such a fallacy. 

Semi-logical Fallacies 

I Jnd(*r this head we discuss all those, falla(‘ies which 

arise from ambiguity of langnafii^. Some of these are 

really fallacies of definition, since when 

fallacies™* ^**ari8e terms arc not clearly defined they arc 

from the ambiguity of fcon used ainbimioiislv. OtluT fallacies 
of language. pi.. ' i 

of ambiguity are due to tin* ambiguous 

construction of propositions. Fallacies which arc due to 
the arnluguity of language are called by Arislotlc fallacies 
in dictione. They are Eipiivocation, Composition, Divi- 
sion, Figure of siieech, Amphiboly and Accent. Besides these, 
.Vccidcnt and Secundum quid, which Aristotle includes 
under the class of fallacies extra dietioneiii, are also regard- 
ed as fallacies due to the ambiguity of language. All 
these fallacies, and some other'*-, are included by Mill in 
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‘fallacies of confusion'. Let us now exi)lain these fallacies 
one by one. 


1. Aequivocatio or Homonymia. — Ijquivocation 
occurs through the use of words capable of two or more 
meanings. We use equivocal terms only when we fail to 
^ define them. Jn a syllogistic argument, 

EquivocaUon.^ ^ middle term or one of the extremes 

may be ambiguous, and then we have 
the fallacy of four terms. The following argument is an 
example given by the old logicians, in which the middle term 


is ambiguous : — ‘“The end of a thing is its iicrfection ; 
death is the end of life ; therefore death is the perfection 
of life." ‘End' in the major premise means ‘aim’, and in 
the minor premise it means ‘termination'. The following 
is another example : “Knowledge is power ; percei)tion 
is knowledge ; therefore pcrcci)tion is iiower." Here the 
middle term ‘knowledge' is used ambiguously in the 
premises. In one case ‘knowledge' means knowledge in 
general, in the other it means a particular species of it. 
Words often change their meaning, and owing to the use of 
such words the fallacy of equivocation often occurs. Thus, 
publication’ once meant communication to others, but 
publish' now means to write and print. So ‘utter' meant 
to give out, but it now means to give out of the mouth in 
words. The meaning of a word should be decided by its 
current use, not by its etymological sense. The term 
scarcity of money' is often used ambiguously. It may 
mean cither scarcity of currency or scarcity of capital. 
Government' may mean the system of laws, or the persons 
who are entrusted with the carrying out of those laws. 
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‘Natiiro' may moan physical nature, instinct, reason etc. 
Puns arc logically instances of this fallacy. »k>si*j)h gives 
the following example of equivocation : “iMen who have 
recovered are well, the sick man has r(‘covered, therefore 
the sick man is well.” Here the minor term is ambiguous. 
In the minor pr(*mis(^ *th(‘ sick man’ means the man who 
tras sick, in the eonelusion it means tin* man who is sick. 
The following is an example in w'liieh the major term i.' 
ambiguous or e<iuivocal : No courageous creature flies ; 
the eagle is a courageous ereaturc* ; tlnund’ore the eagl(‘ 
does not Hy. H(‘re the major term ‘fly’ in tin* major 
premise means to flee, while* in the cou(‘iusion it means 
to move through the air with wings. 

2. The Fallacy of Figure of speech (r'igura l)i(*tionis 
or Sophism). — This consists in supposing that wonis 
wduch are similar in form are similar in in(*aning. It is 

wrong to suppose that poeta (a p(K*t’) is 

The fallacy of in the feminine g(*nder b(*eause most 
Figure of Speech ^ i i i . . 

(Figura Dictionis). Latin words wuth tlie saim* termination 

are so. Mill is wrong in arguing that 
because what people actually hear is audible, and what 
people actually see is visible, tiiend’ore wOiat iieoplo 
actually desire is desirable. ‘I.'esirablr/ means that which 
ought to be desired, not what is actually desired. Th(» 
meaning of ‘desirable^ is not parallel to the meaning of 
the words ‘audible^ and ‘visible\ TIu* most important 
fallacies of this class arise from th(* us(* of paronynious 
terms or conjugate words. Fallacies of figure of si)cech 
are often called fallacies of paronymoiis terms. Different 
parts of speech derived from tin? same root are not always 
similar in meaning. Thus artist, artisan, artful are not 
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similar in inoaninjj:. Similarly pity and pitiful, presume 
and presumption, a|iprehend and apprehension, desif^n and 
desi< 4 ner, imajrc* and imaginary, faitli and faitliful are not 
similar in meaning, though the words arc derived from the 
same root.. What is imaginary is unreal, but the image 
of an object, whether of a Hower or of a stone or of a 
liouse, is real. An artful man need not be an artist. To 
appn'heud means to perceive or understand, but apprehen- 
sion oft(‘u means fear or dread. These fallacies also are 
oilences against deiinition. When i)aronymous terms are 
used in syllogisms, wo have the fallacy of four terras. 
Mill gives the following examples of such fallacies : — 
Murder should be punished with death ; This man i-s a 
murderer ; therefore ffe deserves to die. llcu-e we proceed 
on the asstiinjjtion that to commit murder and to bo a 
murderer who deserves death are equivalent expressions. 
Projectors are unlit to be trusted ; This man has formed a 
project ; therefore Flo is unfit to be trusted. A sophist will 
try to make mciibclic've that a projector is simply one who 
forms a project, but ‘projector^ also has the meaning of a 
promoter of bogus" companies. Welton and Monahan 
give the following exami)le to illustrate the fallacy of 
figure, of speech : AVliat a man walks on he tramples on ; 
'Chis man walks on the whole day ; therefore He 
tramples on the whole day. The expression walks on^ 
does not mean the same thing in the two premises. 

3. The fallacy of Accident (Secundum Ciuid). — 
Aristotle made a distinction between the fallacy of 
Accident and Secundum Quid. But Secundum Quid is 
regarded by modern logicians as not different from the 
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*fiillsioy of Acoid(Mit. The t'ollowinji: 

The fallacy of exaniplos illustrate tho fallacy of 
Accident explained . . . . ,i 

and illustrated. AocKlont in the Aristotelian scmis( A lid la- 

cia aeci(l(Mitis), whicli :n*is<*s when a predi- 
cation whi(*h can be correctly made of a. t^iven subject is 
made of any of tin* ‘accidents’ of that su))j(‘et : (ff) 1'his 
do^ is yours, Thisdoo; is a father, therefori^ This do^' is your 
father, (h) Do you know (Wiseus? Y(‘s. Do you know the 
man approachinp; you with his face imiilh'd? No. Buth(^ is 
Coriscus,and you said you knew him. (A man ap])roaehin<y 
with his face muilled n(‘ed not l>e ( 'oriscus, beoausi' it 
is an accidental circumstance*.) (e) Six is r(*w. and 
thirjby-six is six times six, therefore thirty-six is f<‘w. 


We have already remarked that what Arislotelians 
called Secundum (^iiid is now call(‘d the 

The three fjAlaey of Aeeidenl. Such falla(‘ies 
forms of the 

fallacy of Acci- may have three forms : — (rd W o may 
dent or Secundum pass from an ab.stract general rule <o a 

particular concrete case. The fallacy 
is then technically known as ‘fallacia a dicto simpli- 
citer ad dictum secundum quid.’ The following are 
examples of this fallacy : Employment of laiKuir is 
bencticial to the community, then^forc* unemployed 
workmen may wisely be set to do wcu’k of an mitirely 
useless character, merely to find them (unployment. 
Similarly to argm* .from AVhat man has done, man can 
do, to the conclusion that What Xewton or Shakes- 
peare has done you can do, illustrates this fallacy. From 
the proverb ‘a rolling stone gathers no moss’, if we con- 
clude that every commercial traveller must starve, we 
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fomijiit this fallacy. The following c'xamphi also illus- 
tratos this fallacy : Water is liquid, Ice is water, therefore 
le(^ is li(iiiicl. In the minor premise ‘water’ means con- 
(l(Tised AvatcT. (h) Wo may reason from a concrete 
special case to an abstract rule. The fallacy is then 
technically known as ‘fallacia a dicto secundum quid ad 
dictum simpliciter.’ The following example is given by 
Welton and ^[onahan : What you bought jT^sterday you 
ate to-day ; you bought raw meat yesterday, therefore you 
at(! raw meat to-day. It is not made clear whether raw- 
n(‘ss is regarded in the major premise^ as a relevant 
circumstance, but it is assumed to be relevant in the 
conclusion. If, tinding that a particular Indian is dis- 
honest, w<5 conclude that all Indians are dishonest, we 
commit this fallacN. (c) We may argue from one special 
case to another special case. The fallacy is then technic- 
ally known as 'fallacia a dicto secundum quid ad dic- 
tum secundum alterum quid.’ 'Vo argiu^ from the 
assertion that to take life in sport is cruel, to the conclu- 
sion that to eat il(‘sh from which life has been taken by 
others is to show a cruel disposition, illustrates tliis 
fallacy. Tin* following exam])le also illustrates this 
fallacy : To intUct pain an another is wrong ; the sur- 
geon in performing an operation inflicts pain on another ; 
therefore the surgeon does something wrong. A master 
asked his servant to roast a stork. The servant was 
prevailed upon by his sweetheart to cut off one of its legs 
and give it to her. When the master at dinner-time 
asked what had become of one of the legs of the stork, the 
servant answered that storks had but one leg. The 
master, desiring to confute the servant before punishing 
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him, took him to a where many storks were stand- 

ing. They were all standing on one l(*g, as they arc 
accustomed to do. The master shontc'd, and they put down 
their other leg and Hew away. On this the servant said, 
“You did not shout at the dinner table ; if you liad done 
so, the roasted stork would have put down its other leg.’’ 
In thi.s ease the lallaey consists in the fact that the 
servant argued that what was tru(» of a living stork w'as 
also true of a roasted stork. This is clearly a fallaex of 
accident. 


The meaning 
of the fallacy of 
Composition and 
Division. 


1. The fallacy of Composition and Division 
(Compositio and Divisio). The fallacy of (composition 
and division occurs when W(‘ join 
togetlmr things which ought to he kept 
sci)arate or when w<* separate thos(^ 
which ought to b(' kept conjoined. In 
other words, the fallacy of coni position oc(*nrs wlum the 
saiiu^ term is distributive in the premises and eollective 
in the conclusion, and the fallacy of division oeimrs when 
the same term is colh'ctive in tlie premises but is distri- 
butive ill the conclusion. These; fallacies also are eoininit- 
ted when the middle term is taken collectively in one of 
the premises and distributivoly in the other. Thus the 
fallacy of composition and the fallacy of division are the 
converse of each other. The following argument of Mill 
is a glaring example of the fallacy of composition : — 
“No reason can be given why the general happiness is 
desirable except that each person, as 
far as he believes it to be attainable, 
desires his own happiness. This, 
however, being a fact, we have not 


Fallacy of Com- 
position illustra- 
ted. 
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only all the proof which the case admits of, but all which 
it is possible to require, that happiness is a good : that 
each person’s happiness is a good to that person, and the 
general happiness, therefore, a good to the aggregate of 
all persons.” If A, 13, C each desire the happiness of 
each, it do(?s not follow that each of them will desire the 
happiness of all. If it is admitted that various subjects 
ought to be taught in schools for the welfare of the 
community, it does not follow that all the subjects should 
be taught to each member of the community. When a 
debauchee argues that since he can commit ]>articular acts 
of intemperance without ruining hivS health, he can 
commit all these acts successively without any detriment, 
he commits the fallacy of composition. Again when a 
spendthrift argues that because he can buy this piano or 
that book-ease or that ring or that table, therefore ho can 
buy ail these things together, he commits the fallacy of 
composition. Aristotle gives the following example of 
the fallacy of composition : Two and three are even and 
odd : two and three arc five ; therefore five is ev(‘ri and 
odd. The following are examples of the fallacy of 
division, in which the middle term is collective in the major 
premise but distributive in the minor : — All the books 
on the table weigh ten tons, This is a book on the table, 
therefore This book weighs ten tons. 

DlvMon'‘!irMtrt' ****’ angles of a triangle are equal to 
ted. two right angles, ABC is an angle of a 

triangle, therefore ABC is equal to two 
right angles. When a miser argues that because he cannot 
buy these books and that watch and this table and that 
picture all at once, therefore he cannot buy any of them. 
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ho commits the fali*acy of division. Thus we find that 
failure to distinguish between disjunctive and conjunc- 
tive propositions may give rise to the fallacy either of 
composition or of division. Tlu* following argument also 
illustrates the fallacy of division : — Three* and live arc 
(together) four and four (together) ; but neither three nor 
five is four ; tlierefon* tlircf* and live together are not four 
and four together. 

As a result of ambiguity in the construction of propo- 
sitions, there may be two classes of fallaei<'s (recognised 

by Aristotle), /'/•.. (1) Amphiboly 

dental’tnU'ign- (-) H'l' fiilkt'y of Acoent 

ouB construction of (aocontus). Tht; fallacies treated ol in 
propositions. 

the previous paragraph aris(* from the. 
ambiguous use- < terms, while the fallacies of amphiboly 
and aco(‘nt are incidental to the ambiguous eoiistruetion 
of ])ropositions. 


1. Amphiboly (Arnphibolia). — Tljis fallacy is commit- 
ted when a pro|)Osition bccom(»s liable to inisi!iter|m*ta- 
tioii through its ambiguous construe- 
Amphiboly"*^ ox- *>011. The followinit erac.Ie given to 
plained and illus- Pyrrhus is .an examph* in point : “PyiThiis 
*^**^^’ the Eomans shall, T say, subdue.^^ This 

may mean either that Pyrrhus shall su])due the Eomans 
or that the Romans shall subdue Pyrrhus. The following 
is another classical example of this fallacy : “The Duke 
yet lives that Henry shall depose’’ (witch’s prophecy in 
King Henry VT). This proposition may mean cither 
that the Duke shall depose Henry, or that Henry shall 
depose the Duke. The following line of W. R. Spencer 
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fumishes ;inothcr good cxami)le of this fallacy : “The 
noble hound the wolf hath slain/^ This fallacy occurs in 
modern English chiefly when words arc not used in their 
proper order. The following are examples : “The first 
photograph is that of a 14-pound pike taken in a back- 
yard from the top of a step-ladder “a lady (through 
circumstances) wishes to let part of her well -furnished 
house “the Territorial band played the hymns as well as 
the church organ.” Hicse fallacies can be got rid of if 
sentences are properly constructed. 


2. The fallacy of Accent (Accentus). — ^In Greek the 
same word, if differently accentuated, had a differemt 


The fallacy of 
Accent explained 
and Illustrated. 


meaning. So the fallacy of accent 
was recognised by Aristotle. Some- 
times the meaning of a proposition 
becomes distorted when emphasis is 
laid wrongly upon some word which should not be 
emphasised. Thus the proposition, Thou shalt not bear 
false witness against thy neighbour, may moan that you 
may boar false witness against those who are not your 
neighbour, if emphasis is laid upon the word ‘noighbour\ 
De Morgan rightly points out that accents, gesture and 
manner often make the difference between irony, sarcasm 
and ordinary assertion. The father spoke to his sons 
saying, “Saddle me the ass,” and the sons saddled the 
father. (I Kings 13, 27). We need not provide more 
examples of this fallacy. 


END OF PART £ 









